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ABSTRACT 
This demonstration project consisted of three adjacent highway resurfac-
ing projects using asphalt cement concrete removed from an Interstate 
highway which had become severely rutted. 
The salvaged asphaltic concrete was later crushed and hauled to a plant 
site where it was combined with virgin materials to resurface the three 
projects. Only two of the projects were used for performance evaluation 
as the third project was in an interchange area including ramps and was 
otherwise too short. 
It was concluded that recycling was cost effective and a high quality 
surface can be constructed using recycled asphalt cement concrete. 
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Recycling Asphalt Pavements 
US 34 & us 71 - Cass and Montgomery Counties 
FHWA Demonstration Project No. 39 
INTRODUCTION 
As the result of the increase in costs of paving materials, energy short-
age, and our dwindling aggregate supplies, the concept of pavement recy-
cling is being considered by the Highway community for the rehabilitation 
or reconstruction of bituminous pavements. In the future, as petroleum 
products become scarce and higher in price, the ability to build new as-
phalt roads will be reduced. A shortage of quality aggregates for road 
construction in selected areas has become a problem in some parts of the 
country. Even in Iowa we must at times haul aggregates 30 to 50 miles, 
which at todays fuel prices can be a very costly item. Recycling has a 
great potential, not only for preserving valuable resources, but also for 
controlling escalating costs. 
There are three basic types of asphalt pavement recycling; hot mix recy-
cling, cold mix recycling, and surface recycling. Hot mix recycling, the 
subject of this report, is a process where the major portion of an exist-
ing pavement structure, including in some cases the underlying treated 
base material, is removed and sized, then mixed hot with added asphalt 
cement and aggregate in a central plant. The finished product is termed 
recycled hot mix and has been used in Iowa for base, binder, and surface 
courses. 
Iowa was involved in some of the first successful hot mix recycling 
projects in the country with work in Kossuth County, Iowa. In 1976 
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Kossuth County constructed the largest single recycling project in the 
United States using 80,000 tons of asphalt materials. To date, Kossuth 
County has recycled over 300,000 tons of asphaltic concrete material. 
The Kossuth County projects were designed to rip up the old asphaltic 
concrete pavement, haul it to the plant site for crushing and then lower-
ing and widening the road bed prior to reconstruction of the pavement. 
Material was crushed to a maximum size of 2 inches. The new mix con-
tained 50% salvaged and 50% new aggregate in 1976 and 1977 and then a 
40-60 combination in 1978, and approximately 4% A.C. was added to the 
total mix. The mix was produced in a drum dryer operation, referred to 
as a drum within a drum. This material was hauled to the project and 
placed and compacted in a 4 and 2 inch lift in the conventional manner. 
The Iowa Dept. of Transportation completed its first major hot mix recy-
cling project in 1980. This project was on Iowa 44 in Guthrie County 
from Panora east, 15 miles. This 60,000 ton project used approximately 
25,000 tons of salvaged material from Interstate I-80 in Adair County. 
These initial efforts have prompted the State to continue with hot mix 
recycling and in 1981 approximately 30 miles of recycling work in Cass 
and Montgomery Counties were let and completed and are the subject of 
this report. 
Purpose and Scope: 
The fundamental objective of this study is to evaluate the hot mix recy-
cling process by collecting information pertaining to the following: 
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1. Pavement history and design criteria 
2. Construction criteria 
3. Recycling equipment 
4. Mixture properties 
5. Cost of alternative methods 
6. Energy consumption 
7. Environmental considerations 
8. Post construction performance 
Project Location and History: 
This work consists of three projects in Cass and Montgomery Counties. 
Project No. FR-71-3(26)--2G-15 is on Iowa US 71 in Cass County from the 
Montgomery County line, north approximately 16 miles to just south of the 
City of Atlantic, project FR-71-2(17)--2G-69 in Montgomery County from 
the junction of US 34 northerly 12.5 miles to the Cass County line, and 
project FR-34-2(22)--2G-69 which is an interchange area. 
A review of the old records and history of US 71 showed that the present 
pavement was constructed in 1971. It consisted of 6 inches of soil lime 
subbase and 9a inches of asphaltic concrete. The original pavement de-
termination called for a future 3/4" surface course, but that lift had 
not been constructed. The pavement contained numerous transverse cracks 
which had dipped, areas of alligator cracking, and minor surface dis-
tortion. 
The US 34 eastbound lane was a portland cement concrete pavement placed 
in 1965 and the westbound lane along with the interchange loops and ramps 
PAGE 5 
consisted of the 6 inch soil lime subbase with 9~ inches of asphaltic 
concrete placed in 1971. The original full depth asphalt section had not 
received an overlay since construction, although the original design con-
cept called for 3/4" in the future. 
Cracks developed every 40 to 60 ft and deteriorated and dipped causing 
substantial loss of ride quality of the pavement. Investigation revealed 
significant asphalt stripping from the aggregate and debonding of lift 
courses at the cracks. For these reasons the project was implemented. 
Through the years the Montgomery County section which was in another 
maintenance area had received some sealing of cracks using a cut-back ma-
terial. The Cass County project had not been crack sealed. Therefore, 
the cracks were more deteriorated and depressed (dipped). On both US 71 
projects extensive crack sealing was done in the Spring of 1980. This 
work involved pumping an ag-lime emulsion slurry into the wider cracks. 
These cracks were then leveled with the same ag-lime slurry. In the win-
ter of 1980 the depression over each crack was leveled, using a coarser 
limestone emulsion slurry in two applications. At the time of con-
struction the cracks were nearly 100% filled and for the most part level 
with the adjacent section. The pavement had areas of alligator or map 
cracking in the outside 6 ft. These areas had structural problems and 
required special treatment with reinforcing fabric. 
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PRELIMINARY INVESTIGATION 
Traffic Volume: 
The Montgomery section had an average daily traffic in 1978 of 1220 vehi-
cles per day and a projected 1998 ADT of 1690. The Cass County section 
had 1978 ADT of 1684 vehicles per day with the 1998 ADT projection of 
2331 vehicles per day. Trucks were 12% and 17% respectively. 
Sufficiency Rating: 
The Iowa Department of Transportation developed a sufficiency rating sys-
tem based on "the tolerable standard approach". A tolerable standard is 
defined as the minimum prudent condition, geometric or structural, which 
can exist without being in need of upgrading. 
There are three major categories which are broken down into specific rat-
ing items. The three major categories and maximum points are Structural 
Adequacy, 25 points; Safety, 40 points; Service, 35 points, giving a Max-
imum Sufficiency Rating of 100 points. 
All rating items used are assigned approximately 1/2 the maximum points 
whenever a rating item equals the tolerable standard. Each rating item 
is assigned a maximum number of points, thus, using 100 points as a total 
for all rating items, a road section having a total rating below 50 
points is considered to be in need of upgrading to eliminate the intoler-
able conditions (1). 
PAGE 7 
The sufficiency ratings in 1980 for US 71 in Montgomery County between US 
34 and the town of Grant was 89 and from Grant to the Cass County line 
was 92. The ratings in Cass County were 78 from Grant to the south junc-
tion of IA 92 and 82 from there to the north end of the project. 
Present Serviceability Index Values: 
The preliminary present serviceability index values were determined by 
using the IJK roadmeter. Results of these tests indicated ratings of 
3.00 and 2.73 for two sections in Montgomery County and ratings of 3.08 
and 2.80 on two sections in Cass County. 
Friction Numbers: 
US 71 was divided into four sections for test purposes. Preliminary 
friction tests were made at 40 mph in accordance with ASTM E-274. Tests 
were run at ~ mile intervals in both lanes in the inside wheel path. Av-
erage friction numbers at 40 mph with an ASTM E-501 ribbed tire ranged 
from 42 on one section in Montgomery County to 38 on one section in Cass 
County. 
Cracking: 
Crack surveys were made in December 1979 and February 1980. The cracks 
were classified as to Class 1, 2, 3, and 4 depending on depth of de-
pression across the crack and method recommended for repair (Appendix A). 
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Table I shows the number of cracks by class from the two surveys. 
Class 
1 
2 
3 
4 
Map Cracking 
TABLE I 
CRACK SURVEY 
Dec. 79 
1896 
742 
142 
30 
3549 ft. 2 
Feb. 80 
2182 
643 
486 
198 
8248 ft,2 
There was some crack maintenance performed during the winter, causing 
some cracks to change in classification. 
Reclaimed Material: 
Approximately 40,000 tons of asphaltic concrete were removed from I-80 in 
Cass County between US 71 and the Adair County Interchange during the 
1977 construction season. Some of the material had been heater planed 
and some had been resurfaced with a thin layer of hot sand surface 
course. No attempt was made to separate the salvaged material during the 
removal and stockpiling operations. 
The salvaged It" thick binder course was produced and placed in 1973 and 
1974. It was Type "A" 3/4" asphaltic concrete composed of 65% crushed 
limestone produced from the Argentine Geologic Formation; 35% locally 
produced sand and 52% 85-100 penetration A.C. The salvaged l~" thick 
surface course was also produced and placed in 1973 and 1974. It was 
Type "A" !" asphaltic concrete composed of 65% crushed gravel produced 
from a glacial deposit near Auburn, 35% locally produced sand, and 5.25% 
85-100 penetration A.C. 
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A combination of material characteristics, traffic volume and environ-
mental conditions during the summer of 1974 resulted in severe ruts and 
corrugations. Following removal of this mix, tests were run on the mate-
rial in conjunction with research project HR-1011, "Recycling of Asphalt 
Concrete From I-80 in Cass County" to determine the condition of the re-
claimed material and to establish a job mix formula for a small test 
project to be constructed. 
The original A.C. exhibited penetrations in the 85 to 100 range; the ori-
ginal absolute viscosity tests were in the 650 to 700 poise range. With 
the exception of one sample, the recovery tests indicated that little 
hardening occurred during the two to three years of service life. The 
low absolute viscosity and temperature susceptibility of the asphalt ce-
ment have been considered factors in the poor performance of the original 
resurfacing. 
Approximately 40,000 tons of material had been removed from I-80 by mill-
ing and hauled to a sand production site about 3 miles north of the junc-
tion of US 71 and I-80. In January of 1979, a contract was let for 
crushing, hauling and stockpiling of the salvaged asphaltic concrete ma-
terial from I-80. The removed material was crushed to pass a l" sieve 
and stockpiled as a single product. No other gradation limits were spec-
ified. The contractor elected to crush at the original stockpile lo-
cation and haul to the new site some 12 miles away. 
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The crushed material was to be stockpiled in such a manner as to minimize 
both consolidation and segregation of the stockpiled material and waste. 
Wheel and track equipment were prohibited from operating on the stockpile 
to minimize conglomeration of the salvaged material. 
MIX DESIGN 
The design of recycled asphalt mixtures consists of blending salvaged and 
crushed asphaltic concrete material with new aggregate to produce asphalt 
cement concrete. In this case it was a Type B recycled !" mix 
(Appendix B). 
Gradation tests were made on the salvaged asphaltic concrete as it was 
processed. Information on the average gradation of the reclaimed aggre-
gate was given to the contractor. This gradation was to be used as a ba-
sis for determining the combined gradation of the aggregates for the new 
mix. Based on this gradation information and on previous experience, a 
blending ratio of equal parts of crushed, salvaged asphaltic concrete and 
new aggregate was selected. Since stripping was evident in the material 
salvaged from the I-80 project, hydrated lime was to be added to the sal-
vaged material prior to heating. The hydrated lime content of the com-
bined material was intended to be 1% by weight. The new aggregate was to 
be a combination of coarse and fine aggregates with the applicable qual-
ity requirements of Iowa DOT Specification 4126 (2), Aggregate for Type 
B, A.C.C.(Appendix C). The crushed particle needs of the mixture were 
satisfied by the use of the recycled asphaltic concrete. The gradation 
of the virgin aggregate was such that when combined with the recycled ag-
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gregate the composite aggregate mixture met requirements of Iowa DOT 
Specification 4109 (1), Aggregate Gradations (Appendix D). 
Asphalt cement selected for this project was the grade AC 2.5 - ASHTO 
M-226 Table 2. Basic additional A.C. content of the prescribed 50-50 
mixture expressed by percent in the total mixture was 2.75%. 
BID LETTING 
The projects were let January 20, 1981. The bid range for 
FR-71-3(26)--2G-15 was $767,261.00 to $933,255.98; for FR-71-2(17)--2G-69 
was $562,216.44 to $696,631.001 for FR-34-2(22)--2G-69 was $219,343.26 to 
$261,335.05. The bid sheets for each project are in Appendix E. The 
three projects were tied for bid letting. 
Western Engineering Co., Inc. of Harlan, Iowa, was the low bidder and was 
awarded the contracts. 
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CONSTRUCTION 
Base Preparation 
The thermal cracks in the base had been filled by injection of a lime 
slurry the winter prior to resurfacing. The crack depressions had been 
leveled with a slurry. 
There was some alligator cracking in the outside six feet of the pave-
ment. These areas were covered with an engineering fabric before resur-
facing. Areas reported as base failures were leveled with hot mix before 
the fabric was placed. 
Project FR-71-2(17)--2G-69 had 386.6 square yards of fabric placed and 
tack coated with 0.26 gallon of A.C. per square yard and project 
FR-71-3(26)--2G-15 had 5,542.64 square yards of fabric placed with 0.24 
gallon of tack coat per square yard (Appendix F) . 
Surface preparation generally consisted of cleaning with a rotary broom 
and cleaning any open cracks with compressed air. 
Plant Operation 
The asphalt plant was a CMI Drum Mix Plant modified to mix recycled 
asphaltic concrete. The virgin aggregates were fed into the burner end 
of the drum and the recycled asphaltic concrete was fed into the drum 
through a collar at the center of the drum. 
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The virgin material was super heated and then combined with the recycled 
material at the center of the drum preventing the burning of the asphalt 
cement from the recycled asphalt cement concrete. Hydrated lime used as 
an anti-stripping agent (1% by weight) was pneumatically fed into the 
outlet end of the drum when the asphalt cement was added. 
After some production, an auxiliary dryer was installed to pre-dry the 
recycled asphaltic concrete. The moisture content of the recycled mate-
rial was reduced from 5.6% to 1.5%. Production could be increased by 60 
tons per hour to about 275 tons per hour by pre-drying 50% of the recy-
cled material going into the mix and combining it with the other 50% as 
taken from the stockpile before being fed into the drum mixer-drier. 
Pollution Control 
A baghouse was used initially for dust collection, but after two baghouse 
fires it was replaced with a wet scrubber. 
Pollution testing for the auxiliary dryer and the baghouse system was 
conducted by a private testing firm. The summaries of the test results 
are in Tables II and III. 
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TABLE II 
SUMMARY OF RESULTS 
WESTERN ENGINEERING 
PARTICULATE EMISSIONS - CMI PILOT 
(Auxiliary Dryer) 
Test Number 5 6 7 
Test Date 9-16-81 9-17-81 9-17-81 
Production TPH 100 75 83 
Gas Data 
Temp°F 777 676 709 
co 2 Vol % 5.0 5.8 7.0 
o2 Vol % 15.0 15.0 12.5 
Excess Air 245 254 143 
H2o Vol % 22.6 19.7 22.1 
ACFM 28,142 21,456 28,903 
DSCFM 9,061 7,845 9,997 
Particulate Emissions 
gr/ACF 0.14 0.12 0.15 
gr/DSCF 0.43 0.33 0.43 
lb/hr 33.4 22.0 37.0 
Isokinetic 114.0 99.4 99.2 
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TABLE III 
WESTERN ENGINEERING 
ATLANTIC, IOWA 
SUMMARY OF PARTICULATE EMISSIONS 
(Bag house) 
68°F STANDARD TEMPERATURE 
Test ii 1 2 3 
Test Date 8-3-81 8-3-81 8-3-81 
Stack Gas 
Temperature op 362 339 346 
ACFM 50,752 46,907 47,156 
DSCFM 21,752 20,723 20,158 
co2 Vol % 6.0 6.3 6.5 
02 Vol % 13.5 13.0 12.7 
H2o Vol % 30.0 30.4 32.3 
Excess Air 157.5 156.5 147.1 
Emissions 
gr/DSCF 0.027 0.015 0.018 
gr/ACF 0.012 0.006 0.008 
lb/hr 5.1 2.6 3.1 
Isokinetics 99.0 100.0 102.3 
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Placement 
The asphaltic concrete was placed 2 inches thick by a Blaw Knox paver. 
Initial compaction was with a Hyster C615 single drum vibratory roller 
weighing 23,500 lbs including 2,500 lbs of water. Finish rolling was 
with a Cedar Rapids CR2-88 vibratory roller in the static mode weighing 
32,500 lbs including 2,500 lbs of water. A Bros pneumatic roller weigh-
ing 31,000 lbs with 22 ply tires at 125 psi was on the project site but 
was not always used. Sprinkle treatment aggregate was applied with a 
Bristowes spreader. 
During rolling operations, bumps appeared at crack locations in the 
underlying pavement. The bumps were from slippage over cracks which had 
been sealed and leveled with an asphalt emulsion slurry. The problem was 
remedied by placing loose mix over the area ahead of the paver and by 
modifying the rolling pattern. 
COST COMPARISON 
The average cost of i" Type B surface course asphalt cement concrete in 
Iowa in 1981 was $13.10 per ton plus the asphalt cement which averaged 
$212 per ton. A !" Type B surface course with 5.25% a.c. would cost 
$24.23 per ton. 
This demonstration project included three construction projects. The 
asphaltic concrete tonnage and cost per ton for each project are listed 
in Table IV. The cost is based on the bid prices and pay quantities for 
asphalt cement concrete, new aggregate, asphalt cement, and crushing and 
stockpiling of the recycled asphaltic concrete. 
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TABLE IV 
RECYCLED ASPHALTIC CONCRETE 
1/2" Type "B" Surface 
Project Tons A.C.C. $ Ton 
Leveling Course 
Tons A.C.C. $ Ton 
FR-71-3(26)--2G-15 
FR-71-2(17)--2G-69 
FR-34-2(22)--2G-69 
28,848.42 
22,181.32 
6,105.00 
20.30 
22.00 
24.22 
2,406.32 
301.93 
61.83 
22.95 
26.01 
33.30 
The cost does not include the cost of removal of the recycled asphaltic 
concrete, as it would have been wasted if not recycled, or any savings 
which may be realized from not having to dispose of the material in a 
landfill. 
It is impossible to determine cost benefits for the leveling course be-
cause of the small quantities involved. The savings based on the surface 
course for FR-71-3(26)--2G-15 were $113,374.29 ($3.93/ton), for 
FR-71-2(17)--2G-69 were $49,464.34 ($2.23/ton), and $61.05 ($0.01/ton) 
for FR-34-2(22)--2G-69 for a total savings of $162,899.68 for the three 
projects. 
The plant site was located on the first project listed above and the last 
project listed was the farthest from the plant site. The first project 
also had the greatest tonnage with the last project being only 1.9 miles 
long and having the least tonnage of asphalt cement concrete. 
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ENERGY CONSERVATION 
The three projects used 43,299.17 tons of recycled asphalt cement con-
crete. Assuming that the useable a.c. content was 2%, there would be 
865.98 tons less of a.c., at 587,500 BTU/Ton, (3) manufactured conserving 
an equivalent 6.00 gal. of gas per ton. The total gasoline equivalent 
required to manufacture 865.98 tons of asphalt cement would be 5,195.35 
gallons. 
The recycled mix would contain 42,433.19 tons of aggregate. The crushed 
stone would require 56,000 BTU/Ton (2) to manufacture. This would be an 
equivalent 19,010.07 gallons of gasoline or 0.45 gallons of gasoline per 
ton of aggregate. A summary of energy consumption is in Appendix G. 
CONSERVATION OF NATURAL RESOURCES 
Iowa has no crude oil from which to obtain asphalt cement and sources of 
aggregate are becoming limited, therefore, natural resource conservation 
as well as energy conservation is very important. The conservation of 
865 tons of asphalt cement and 42,433 tons of aggregate is especially im-
portant in southwest Iowa where aggregate is very scarce. 
PERFORMANCE EVALUATION 
The present serviceability index (PSI) has been determined biennially. 
Table V shows the crack and patch surveys, rut depth, friction numbers, 
and the PSI for half-mile test sections of US 71 in Montgomery and Cass 
Counties. Each half-mile test section is representative of the area 
listed by milepost for each section. 
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TABLE V 
us 71 MONTGOMERY - CASS - RECYCLED A.C. 
1/2 Mile Test Section 
No. of cracks 
Patch Mean Average Friction 
Date Transverse Longitudinal (Sq.ft.) Rut Depth Fault No. PSI 
Milepost 29.56 to 37.13 
1980 42 3.00 
81-82 3.75 0 0 0.065 0.145 46 3.67 
83-84 6 1 0 0.09 0.20 3.52 
85-86 7 0 0 0.14 0.30 40 3.33 
Milepost 37.13 to 42.13 
1980 43 2.73 
81-82 4.25 0 0 0.075 0.195 45 3.67 
83-84 7 0 6 0.08 0.17 3.52 
85-86 6 0 0 0.13 0.22 40 3.27 
Milepost 42.13 to 46.13 
1980 41 3.08 
81-82 4.75 0 0 0.08 0.10 47 3.69 
83-84 8 1 0 0.12 0.17 3.41 
Milepost 46.13 to 58.48 
79-80 38 2.80 
81-82 4.08 0 0 0.10 0.13 45 3.69 
83-84 3 0 0 0.12 0.12 3.41 
85-86 5 0 0 0.15 0.12 49 3.37 
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Cores were drilled from three locations in March 1986. Some cores were 
tested for density and voids and others from the same locations were ex-
tracted for aggregate gradation and asphalt cement properties. The re-
sults of the tests are in Table VI. 
TABLE VI 
us 71 CASS - MONTGOMERY COUNTIES 
RECYCLED ASPHALT CONCRETE MIX 
Sieve Analysis - % Passing 
1/2 3/8 4 8 16 30 50 100 200 
Montgomery Co. - Sta. 80 
Plant Report 96 86 71 59 48 32 13 6.1 4.2 
Extracted 
March 1986 97 87 71 59 48 35 19 12 9.3 
A.C. 5.69%; Pen. 58; Abs. Vise. 1480; Density 2.36; Voids 2.3% 
Cass Co. - Sta. 840 
Plant Report Lt 95 86 71 57 46 30 13 6.5 4.8 
Extracted 
March 1986 98 90 73 60 48 35 20 13 11 
A.C. 5.52%; Pen. 63; Abs. Vise. 1210; Density 2.36; Voids 2.7% 
Cass Co. - Sta. 519 
Plant Report 95 84 67 54 43 28 14 6.6 4.8 
Extracted 
March 1986 96 90 77 62 49 35 20 12 9.8 
A.C. 5.39%; Pen. 43; ABS. Vise. 2190; Density 2.36; Voids 2.2% 
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The highway has been visually inspected periodically. As indicated in 
Table V, there is slight rutting, which is no worse than if the asphaltic 
concrete were made using all new materials. The surface is in excellent 
condition, as there is no raveling or excessive asphalt cement. 
The cracks that have reflected through the surface began to dip and have 
been sealed and any loss of ride quality has been restored. Any dipping 
of cracks was not related to the recycled asphalt cement concrete. 
ENVIRONMENTAL CONSIDERATIONS 
The recycling of the asphaltic concrete caused no environmental problems. 
On the other hand, environmental damage may have been prevented as the 
asphaltic concrete was placed back into a highway rather than in a land-
fill where water could possibly strip the asphalt cement from the aggre-
gate polluting the ground water in the immediate area. 
SUMMARY and CONCLUSIONS 
This demonstration project consisted of three highway resurfacing 
projects using asphalt cement concrete removed from an Interstate highway 
which was resurfaced because of severe rutting. The removed asphaltic 
concrete was hauled and stored at a sand production site for later use. 
The stockpiled material was later crushed to a one inch maximum size and 
hauled about 12 miles to a plant site where it was combined with virgin 
aggregate and asphalt cement for resurfacing the three projects. 
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The three projects were adjacent to each other, but the project on US 34 
was a short project, including an interchange, so all of the post con-
struction evaluation was conducted on the two adjacent projects on US 71. 
From this demonstration project, it can be concluded that recycling as-
phalt cement concrete into another highway is a cost effective nonpollut-
ing method of disposal. 
A high quality highway surface can be constructed using recycled asphalt 
cement concrete. 
Savings may be realized from the need for less asphalt cement and aggre-
gate. 
There is significant energy and natural resources conserved, especially 
in an area lacking aggregate and where all asphalt cement has to be im-
ported. 
Cost effectiveness is dependent upon the distance involved in processing 
and hauling the recycled asphaltic concrete. 
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Appendix A 
A.C. PAVEMENT SURFACE CRACKS 
CLASS I 
I 
VISUAL CONDITIONS: METHOD OF REPAIR: 
1. 0. O" to 0. 25" average depression. 1. Blow with compressed air to remove loose material 
2. Seal crack with emulsified asphalt (CRS-2) 
CLASS I I 
-------
VISUAL CONDITIONS: METHOD OF REPAIR: 
1. 0.25" to 0.50" average depression. 1. Blow compressed air to remove loose material 
2. Seal crack with emulsified asphalt (CRS-2) 
3. 8" wide strip seal with 3/8" cover aggregate 
" )> 
"' rn 
N 
°' 
A.C. PAVEMENT SURFACE CRACKS 
CLASS l l l 
VISUAL CONDITIONS: 
1. 0. 50" to 1.0" average depression 
2. Near straight line crack 
3. Occasional secondary crack 
CLASS !V 
VISUAL CONDITIONS: 
1. 0. 75" plus depression 
2. Vlide (3/4"+) crack 
3. Secondary crack or breakup 
METHOD OF REPAIR: 
1. Saw 4" wide retracing crack line 
2. Full depth patch - (tack, pre-mix or hot-mix 
& special compaction) 
METHOD OF REPAIR: 
1. 12" wide removal 
2. Full depth patch (per std. specs.) 
" )> 
"' ,..,, 
N 
_, 
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Appendix B 
IOWA DEPAR"f11EN·1· IJF l'RAl~SPOR'l'A"l·ION 
OFFICE OF MATERIALS 
/'.'ISPllt1l.r COticr::ETE MlX DESIG1~ 
LAB LOCATION AMES 
PAGE 29 
MIX, '!'YPE Ar~o Cl_nss: RE(:•rt:l_[~J) '!'YPE B SURFACE l_A8 l~O. A8\)\-·66 
IHTEMDED USE: 
SIZE 1/2" 
C1~SS 
COUN'l'Y MONl'GOMERY 
fiONYGDMEnY 
CONl"RAC'f 01~ WES'J'El~N 
YF·io:c:. rrn. 
l:"l?•l 
SF·-·3:36 
FR-71··3<~!6>··-2G··\5 
F1~~3~-2122)·--2l3-69 
FR·-71··~(\7)····2(3-69 
FF\OM MU1~TGU11Ef~Y !...IHE !~(H~lH 16.3 MILLS.: Fl~OM 0.5 t~J.. WEST ur:· 
F'RCl.J. l..OC1'.:tllUI~ U.S. 7·\ Ii'~TEf~CH(:1/~GI.'.: FAST 1.? i1ILES; Fri'OI·\ CASS CO. l.ItiE SOUTH 
AGG. S\)Ll!\:i.:Es ·i';~,1:1::!·;~;i::/.111i~'.i::~::.- ;1Tl.l·~NTIC nr~ ... - C:t1SS CU~·.; .'.i'i'.'d~!/ ... l_'(l1td~ F'IT - cr.ss cu.; 
5,'f'il...t~(\G\:::r• 1.":,SPHP1LT CUNCRCTE CONTP1:tlllMC:i '.:>. ,\;;; t1SPHi;LT 
Jl)8 MIX FORM\Jl.A AGGl~EGA'FE PROPOR'l'IQl~S: ·'2ox·AA'l'1-17S; ~0X n~·1·1-·11~: 50% ABC:l-52; 
··--··----~----····------·--·······---····-······-·-··-··-·Pl_lJS_,1%_,1·1YDRA'!'E~l) __ LlME_OF_l.l)l.nl .. "MIX. ________ _ 
.JOB MIX r~Ol~lilJ1 .. A -· !:()118Il~El) 15RA!)A"l'[!JN 
1·-1/2' I' :3/•l' i/2' 3/U" i~U.•1 f~0.\3 l·lD.16 1./0.30 1~0.~50 1~0.1G0 110.:;~00 
100 97 OB 7::.~ 50 11·7 ::~IJ \7 'i. '1 
TOL.ERAl~t:E: 95/100 7 7 6 
75 E1t.O\J i·1t~R.YH/1LL liENSITY 
nSPHAL"l' SOURCE Af~l) APPl~(JXItiA'J"E VlSCClSI"rY 
xx.xxxxxxxxx::<~\XXXX ~: 1:'iSF·1·lr·'1LT i~il.)!H":'.D 
% ·;:''ti. rn Mr;.: 
N~nBEI~ OF 11~RS~1AL1- BLOWS 
MARSl·tALl. s·1·nBILil'Y - l_BS. 
FLOW .. 0.0\ rn. 
SP.Gr-:. l!Y DlS~·Lt1Cl~MEHl(l.i'\f! ni::.Ns.) 
BULi< SP. GR. t:OMB. l>RY AGG. 
SP. liR. ASP~!. 0 77 F. 
CAL.C. SOL[!) ~P.GR. 
/. VOIDS·- Cr~•LC. 
r-:rCE SP. GF~. 
Y. VOIDS ·- F.:ICF 
/. WAl'El~ A8SOR1~1·ro1~ - AGGl~EGA'fl~ 
/. VOIDS IN THE Mlf~Ef~(;I .. r\GGF.:[;G(\TE 
x V.M.A. r=ILLED w1·1·~1 ASPl·lnL·r 
CALCULnTED ASP1·~.FJ.l.M 1·~!ICl(NESS<11ICRIJl1S) 
FILLER/Dl"f\JMEN RA"l'I(J 
A CONTENT UF ~). ::Y0x f'.\Sf'Hi'.'d ... T .IS r;·cCD/'\ME"U!.lCD 
IS AN Al)!)ll"IllN 1)1~ 3.0% A$Pl~AL'l'. 
COF'.lES' 
ASPH. MIX DESIG1~ 
PROJECTS LISTED AD!JVE 
t). I\:. Sl{Y!H::F~ 
W. \3: !:CUl".;Grdi 
~~>~~~~~~~ST 
WESTCRt~ 
D. ,JIJFd)J.Siltl 
c. .JIJtffS 
::.: . JU 
SINCl-~IR ·· 267 POISES 
2.·1 3.8 
::;o 
3:::03 
\ 0 
2. :~s 7 
2 . \~) ·1 1'l 
i, Oi a 
::~ • 111.i 
3. 9. 
::.~ • •1 b 
3. '.) 
0.?3 
\ :5 . I 
"/ •1 • :s 
f;. (J 
\. 3 
·50 
:~ .') 1 ~~ 
\ 6. 
2. 3!3 
2. 6'1 1  
I,(·)\ 8 
:.~ . ,, ::s 
::.~ . 0 -
::.'.. •1 I 
1 . ~,! 
0' 11:-.~ 
, ::; • 6, 
U-1. I 
U.3 
TO s·1·f'tl\:T THC: ,JOlt, THIS 
'\.? 
7' :-:5 
~)0 
, 9t.i5 
20 
2. :.)6 
:~.()~'1 
\ .018 
:t. ~5 1? 
I . '\ 
2' ::'i8' 
I. 0. 
0. If:".\ 
17.2 
? \. 0 
If, 9 
THIS rs A EtDHDERLINE MJ:X DE .. '.ilGM -· vi:-i1::J.1\TJ:CJNS DUE TO THE Sf\1...Vr1GEO 
MATERIAi. .. \JILL f:tE THE r..:ESPOl~SJ.f.111..J.TY OF THE CONTf~1:-..CTil-lG 11U1'H()f\Il'Y -V1i!\:lr~1TXONS DUE 1·0 Tl·lE \)'fnGil-l (\GC1::i:-:c;ATE WILL. or:: l"J.l!:'~ GUl-l'J'f{flCTOr::s 
Rt::SF'OHSJ.E(J.LJTY. SlGNr::D; f:!Ef\'M1:':'1f-{!) G. rq-.:·nt.iH 
I J; ST (!JI-: r :· ·I;-;• : 
l.i.? 
.. :s . ~) 
+0.3 
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4124.01 GRANULAR MATERIAL FOR SAS 537 
courses shall meet the fol\9,ving requireinents for the material 
specified in the contract documents. 
4122.02 MACADAM STONE BASE MATERIAL. This aggre-
gate shall be the product of crushing lin1estone, dolon1ite, or 
quartzite and shall meet the following requirements: 
A. Abrasion Loss. The percentage of wear, detern1ined in 
accordance with AASHTO T 96, Grading A or B, shall not 
exceed 45. 
B. Soundness. \Vhen subjected to the freezing-and·tha\ving 
test, Laboratory Test l\.1ethod 211, lviethod C, the percentage 
loss shall not exceed 10. 
C. Gradation. The aggregate for both base course and choke 
stone course shall be produced fron1 Lhe san1e source by an 
in1pact breaker primary crusher, both a product of that 
operation. The grates or breaker bars shall be adjusted to 
produce a nominal niaxin1un1 size of 4 inches, and the product 
of the prin1ary crusher shall be screened over a l·inch screen. 
The aggregate retained on the 1-i11ch screen shall be furnished 
as the Macadan1 base course 111aterial. 
The aggregate passing the l·inch screen shall be furnished as 
the choke stone course n1aterial; ho\vever, additional restric-
tions may be placed on this inaterial. 
4122.03 AGGREGATE FOR STABILIZED SHOULDERS. 
Aggregate for stabilized shoulders shall 1neet requirements of 
4120.04 or, when specifically designated, 4120.05. Since com-
paction is a specification requirement, the percent passing the No. 
200 sieve shall be controlled as specified. 
Section 4124. Granular Material for 
Soil-Aggregate Subbase 
4I24.01 GENERAL. Granular material to be added to the 
roadbed for construction of soil-aggregate subbase may be any 
niineral aggregate meeting these requirements. 
The aggregate shall meet requiren1ents of Section 4109 for 
gradation nun1ber 13. 
The plasticity index shall not exceed 4 for gravels and 6 for 
crushed stone. 
\Vhen the granular material is crushed li1nestone or dolomite, 
the portion of particles retained on the No. 4 sieve shall not have 
a percentage loss exceeding 15 \vhen subjected to the 
freezing-and-thawing test, Laboratory Test Method 211, Method 
c. 
\Vhen the contract includes work described in Sections 2202, 
2203, 2204, or 2205, aggregate mixtures permitted for these 
i terns \Vill be consi de red acceptable. 
538 COVER AGGREGATE 4125.01 
Section 4125. Cover Aggregate 
4125.0J DESCRIPTION. Aggregate for bituminous seal coat, 
Section 2307, shall be composed of. hard, durable rock, sand, or 
combinations thereof, \vashed and free fro1n objectionable clay 
coatings, and shall meet the follo\ving requiren1ents for the size 
designated in the contract documents. 
Unless other\vise specified, the 1/2-inch size shall be used. The 
1/2- and 3/8-lnch sizes may be ·crushed stone, or gravel, or a 
mixture of these materials with sand. 
4125.02 ABRASION LOSS. The percentage of wear as 
determined by AASHTO T 96, Method C, shall not exceed 40. 
4125.03 SOUNDNESS. When the particles retained on the No. 
4 sieve in all sizes, except sand, are subjected to the 
freezing-and·tha·wing test, Laboratory Test !\1ethod 211, Jv1ethod 
C, the loss shall not exceed 10 percent. 
4 I 25. 04 SHALE. For l /2- and 3/8-inch sizes, shale particles in 
the portion retained on the No. 4 sieve shall not exceed 5.0 
percent of the particles retained on that sieve. Sand cover· 
aggregate shall not contain more than 2.0 percent shale particles. 
retained on the No. 16 sieve. 
4125.05 GRADATION. Cover aggregate shall meet require-
ments of Section 4109 for the gradation number appropriate for 
the size designated or required and the aggregate furnished. 
Size 
1/2 inch 
Crushed stone 
Gravel 
3/8 inch 
Crushed stone or gravel 
Sand 
Gradation 
Number 
14 
15 
16"' 
l 7t 
"The 1/2-inch size may be used when the 
3/8-inch size is specified if the percent 
passing the No. 200 sieve does not exceed 
1.5 percent. 
tFine aggregate for concrete meeling the 
requirements of Section 4110 n1ay be used 
for sand cover. 
Section 4126. Aggregate for Cold-Laid Bituminous 
Concrete and Type B Asphalt Cement Concrete 
4126.01 DESCRIPTION. The aggregate shall consist of gravel 
or crushed stone, or both, combined \Vith sand and filler, and 
shall meet the following requiren1ents. 
4126.02 AGGREGATE. Aggregate shall consist of hard, 
durable rock or gravel and sand particles nieeting the follo,ving 
additional requirements: 
-0 
)> 
G> 
rn 
w 
-li 
I 
1[ 
'I 
I 
·1 
'! 
4126.04 AGGREGATE FOR TYPE B ACC 539 
A. Abrasion Loss. Aggregate retained on the No. 4 sieve and 
crushed aggregate passing the No. 4 sieve shall be produced 
from sources \Vhich normally shO\V an abrasion loss not 
exceeding 45, as detern1ined in accordance \vith AASH'fO T · 
96. 
B. Freezing-and-Tha;ving Tesr. Aggregate retained on the No. 4 
sieve and crushed aggregate passing the No. 4 sieve shaH be 
produced from sources \vhich normally sho\v a 
freezing-and·tha\ving loss not exceeding 10 for i\1ethod C and 
45 for TVIethod A, \Vhen tested in accordance with Laboratory 
Test I\-1ethod 211 using aggregate crushed or screened to 
3/4-inch n1aximum size. 
The engineer n1ay \Vaive these requiren1ents for sand and gravel 
\Vhen the amount retained on the No. 4 sieve is Jess than 5 
percent of the 1naterial. 
4126.03 FILLER. Fine material added to the mixture without 
heating shall meet requirements for n1ineral filler in AASHTO I\1 
17 except the gradation shall be determined in accordance \Vith 
AASHTOT 11. 
4126.04 COMPOSITE AGGREGATE. The composite aggre-
gate shall be free fro111 vegetable n1atter and fron1 adherent films 
of clay or other matter \vhich \Vill prevent coating of particles 
\Vith bitun1en. Silt and clay naturally occurring in aggregate \Vill 
not be considered objectionable provided they ren1ain finely 
divided and uniformly distributed. All n1ixtures shall have at least 
20 percent natural sand in the portion passing the No. 4 sieve. 
Natural sand required for \Vearing course mixtures shall be graded 
such that \vhen sieved through the following numbered sieves-8, 
16, 30, 50, and 100-not more than 50 percent shall pass one 
sieve and be retained on the next higher numbered sieve. The 
composite aggregate shall meet the following requirements for the 
class and mixture size specified. 
A. Plasticity Index. The composite aggregate shall have a 
plasticity index not exceeding 4. 
B. Gradation. The composite aggregate mixture for the 
job·mix formula aggregate shall meet requirements of Section 
4109 for the gradation nu1nber appropriate for the class and 
mixture size specified. 
Class and 
Mixture Size 
Class 1, 1 inch 
Class 1 and 2, 3/4 inch 
Class 1, 1/2 inch 
Class 1, 3/8 inch 
Gradation 
Number 
18 
19 
20 
21 
C. Crushed Particles. All mixtures required by Section 2304, 
and all Class 1 n1ixtures, shall have 30 percent crushed 
particles in the aggregate. The percentage of crushed particles 
shall be adjusted or controlled to ineet require1nents of the 
mix design. 
540 AGGREGATE FOR TYPE A ACC 4127.01 
Crushed particles may be obtained from crushed stone, 
mineral filler, or crushed sand or gravel. \Vhen crushed sand or 
gravel is furnished, it shall be produced as a separate operation 
by crushing sand or gravel particles to the extent that 90 
percent or more \Vill pass the sieve on \\'hich 90 percent or 
more \Vas retained before crushing. 
D. Production Litnits. Production gradation limits for the 
various aggregates \Vill be furnished as a guide to the 
contractor so that the combination of these aggregates in 
designated proportions should result in a gradat.lon \Vithin the 
job-n1ix tolerances. 
Section 4127. Aggregate for Type A 
Asphalt Cement Concrete 
4127.0J DESCRIPTION. Aggregate for Type A asphalt cement 
concrete shall consist of a mixture of crushed stone, or gravel, 
combined vrith sand and filler. Particles retained on the No. 4 
sieve shall be considered coarse aggregate, and particles passing 
the No. 4 sieve shall be considered fine aggregate. Aggregates shall 
comply \vith the follo\ving. 
4127.02 MINERAL FILLER. Fine material added to the 
mixture without heating to secure the desired percentage passing 
the No. 200 sieve shall n1eet requirements of AASHTO M 17 
except the gradation shall be detern1ined in accordance \vith 
AASHTO T 11. 
4127.03 FINE AGGREGATE. Fine aggregate shall consist of 
hard, durable grains of natural sand, crushed stone, or crushed 
gravel, free from injurious substances, including shale particles, in 
the portion retained on the No. 16 sieve, in excess of 2.0 percent. 
l\.1ateria\ from each separate source to be used as fine aggregate, 
before being delivered to the .stockpile fro1n. \Vhich the n1ixing 
plant \Viii be supplied, shall be screened and processed to the 
extent that it will contain no lumps, balls of clay, foreign 
n1aterial, or pebbles which \Vill be retained on a 11/2·inch sieve. 
4127.04 COARSE AGGREGATE. Coarse aggregate shall con· 
sist of crushed stone, gravel, or mixtures of crushed stone and 
gravel. \Vhen crushed gravel is used, it shall be produced as a 
separate operation by crushing gravel particles to the extent that 
90 percent or n1ore will pass the sieve on \Vhich 90 percent or 
more \Vas retained before crushing. The screen size used to 
separate material prior to crushing shall be increased as necessary 
to compensate for screening efficiency and material variability. 
Coarse aggregate shall be produced fron1 sources which 
normally sho\V an abrasion Joss not exceeding 40, determined in 
accordance \vith AASH'fO T 96, and a freezing-and·tha\ving loss 
not greater than 10 or \vhen specifically required, not gr~ater 
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4106.01 PAPER AND PLASTIC FILM 527 
of not n1ore than 75 seconds and shall be of such consistency that 
they can be readily sprayed to a uniforn1 coating at temperatures 
above 40 degrees F. 
4105.03 MOISTURE RETENTION. When tested in accordance 
\vith Laboratory Test !viethod 901, the efficiency index of the 
material shall not be less than 95.0 percent, except that 111aterial 
showing inoisture loss of less than 1.0 percent of the quantity of 
\Vater remaining in the test specimen at the tin1e the curing 
material is applied will be .acceptable. 
4105.04 SEITING. Liquid curing compounds shall set within 
2 hours after application, to form a firm, \Valer-impermeable film, 
adhering strongly to the concrete. 
4105.05 WHITE-PIGMEN"FED COMPOUNDS. White-
pigmented compounds shall consist of finely ground, \Vhlte 
pig1nent and vehicle, ready-n1ixed for use without alteration. The 
pig1nent shall not settle badly or cake in the container, and the 
compound shall not thicken in storage so as to cause change in 
consistency vvhich n1ay result ln a nonuniform spray .. 4.fter the 
compound sprayed on a smooth surface has dried, it shall have an 
apparent daylight re-flectance not less than 70.0 percent·relative 
to magnesium oxide. The rate of applicatjon shall be not less than 
0.067 gallon per square yard (15 square yards per gallon). The 
compound shall be stirred continuously during the time it is being 
applied. 
4105.06 DARK-COLORED COMPOUNDS. Dark-colored com· 
pounds shall consist of asphalt en1ulsified or cut-back 'vith a 
volatile solvent and shall contain not less than 50.0 percent 
asphalt. They shall set sufficiently 2 hours after application so 
that a \vhitewash coating \vill not be discolored. The rate of 
application shall be not less than 0.08 gallon per square yard 
(12.5 square yards per gallon). 
4105.07 LINSEED OIL EMULSION. When linseed oil 
emulsion curing compound is specified, the follo\ving shall apply 
in freu of other requiren1ents of this section. 
Linseed oil emulsion curing compound shall be a nonpig-
mented material that has been homogenized to produce a 
uniform mixture as set forth in United States Departn1ent of 
Agriculture patent application serial number 365,900, filed 
June 1, 1973. The material shall meet requirements of ASTM 
C 309 and C 156. 
Section 4106, Paper and Plastic 
Film for Curing Concrete 
4106.01 CURING PAPER. Paper to be used for curing 
528 Pt\PER AND PLASTIC FlL~·f 4106.02 
concrete shall Ineet requiren1ents of AST~l"l C 171, except that, in 
lieu of the n1oisturc Joss lin1itation prescribed, the follo\ving shall 
apply: The moisture loss shall not be greater than 5.0 percent of 
the original mixing 'vater used when the paper is tested in 
accordance with Laboratory Test Iviethod 901, \Vith the paper 
retnaining in place for 24 hours. 
1'he paper shall be prepared in sheets of sufficient \Vidth to 
cover the full \Vidth of concrete surface being placed \vithout 
stretching and \Vi th norn1al allo\vance for shrinkage. 
4106.02 PLASTIC FILM. Plastic film used for curing concrete 
shall be tough, pliable, moisture-proof, and s·ufficiently durable to 
retain its moisture-proof properties during the time' it is in place 
on the surface of the concrete. It shall n1eet requirements of 
4106.01 for retention of moisture in concrete and for size of 
sheets. The plastic film shall be \vhite-·pigmented 1naterial. The 
film shall be not less than 0.00085 inch thick, shall have not less 
than 70 percent daylight refle<:tance relative to the 1nagnesiun1 
oxide \Vhen tested in accord \Vi th AST!VI E 97, and shall be 
opaque. If the thickness of plastic film is less than 0.0034 inch, it 
shall not be used 1nore than once for curing concrete. 
Section 4107. Plastic Film 
for Subgrad.e Treatment 
4107.01 GENERAL. Plastic film to be used for treating 
sub grade of concrete paven1ent shall be polyethylene film not less 
than 0.00085 inch thick, ·eith~r clear or \\'bite-pigmented type. 
The width of strips used shall prci\ode a lap not less than 12 
inches bet\veen adjacent strips. Plastic filn1 \Vhich has been used 
no more than once for curing concrete pavement and has been 
salvaged in usable condition may be used for treatinent of 
subgrade. 
Section 4109. Aggregate Gradations 
4109.01 GENERAL. Gradations for various aggregates are 
sho\vn in the gradation table on the follo,ving. page, -and each 
gradation is identified by number. YVhen the aggregate is tested by 
means of laboratory sieves, the -sieve analysis shall sho\v a 
gradation \vithin the range permitted for the gradation nun1ber 
specified for that aggregate, 
Section 4110. Fine Aggregate for Concrete 
4110.01 DESCRIPTION. Fine aggregate for concrete shall 
consist of clean, hard, durable, mineral aggregate particles free 
from injurious- amount of silt, shale, coal, organic matter, or other 
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530 FINE AGGREGATE FOR CONCRETE 4110.02 
deleterious material and shall comply \Vith the follO\Ving require+ 
ments. Fine aggregate for concrete floors, overlays, and pave+ 
ments shall be natural sands. Natural sand is defined as fine 
aggregate resulting from disintegration of rock through glacial 
action. Manufactured sand produced from igneous or meta+ 
morphic rock may be used \vith approval of the engineer. 
4110.02 SHALE. S'1ale and coal particles retained on a No.16 
sieve shall not exceed 2.0 percent. 
4110.03 GRADATION. Fine aggregate for concrete shall meet 
requirements of Section 4109 for gradation number 1. In 
addition, when the fine aggregate is sieved through the following 
numbered sieves-4, 8, 16, 30, 50, and 100-not more than 40 
percent shall pass one sieve and be retained on the sieve \Vith the 
next higher number. 
4110.04 MORTAR STRENGTH. The mortar strength of fine 
aggregate shalt be determined according to Laboratory Test 
Method 212. The strength of the mortar, tested at 7 days, shall 
not be less than 1.5 times the strength of mortar in v1hich 
standard sand is used. More restrictive limits for deleterious 
substances or size of particles may be set, if necessary, to insure a 
continuously satisfactory mortar strength. 
Section 4112. Fine Aggregate for Mortar 
4112.01 DESCRIPTION. Fine aggregate for mortar shall 
consist of natural sand as defined in 4110.01, unless other,vise 
permitted or specified. It shall comply \Vith the follovving 
provisions . 
4112.02 DELETERIOUS SUBSTANCES. Deleterious sub-
""O 
"" No. 16 sieve, not G:> 
stances shall not exceed the follovving: 
A. Shale and coal particles retained on a 
rn 
n1ore than 2.0 perGent. 
B. Organic matter, other than coal, not n1ore than indicated w 
by the standard reference color \Vhen tested according to <.n 
ASTM C 40. 
4112.03 GRADATION. Fine aggregate for mortar shall meet 
requirements of Section 4109 for gradation number 2. When 
mortar joints are 1/4 inch or less in thickness, 100 percent of the 
particles shall pass the No. 8 sieve. 
4112.04 MORTAR STRENGTH. When tested as prescribed in 
4l10.04, the mortar strength of the aggregate shall not be less 
than 0.9 times the strength of mortar made from graded standard 
sand. 
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5-78 H 1$418 
'3 8 /f 16.337 MILES 
COUNTY (ASS 
TABULATION OF CONSTRUCTION ANO MATERIAL BIOS 
IOWA DEPARTMENT OF TRANSPORTATION 
LOCATION ON U S 71 FROM THE MONTGOMERY COUNTY LINE NORTH 
AFFROXIMATELY 16.3 MILES 
TYPEOFWOAK _ti,SPr.. CEMENT CONC· RESURf· 
WESTERN ENGINEERING 
CO· INC. 
GRAVES CONST CO INC 
MELVIN, IOl;A & 
MIDWEST PAVING CO 
SIOUX CITY. IOWA 
PAOJECTNO. FR-71-::{2bl--CG-15 HARLAN, IOWA 
OATEOFLETTING J.AN• 2Q.., 1981 
(~~\ ~~~f 
8!0 ORDER NO. 
MANATTS, INC· 
BROOKLYN, IOWA 
NQ. ! ITEM QUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT UNIT PRlCE j AMOUNT 
38 
11BASE, CLEANING & PiiEPARATION Of 1.1960 MILES 15oho 2,5441
1
00 40obo 6,784 00 750 1~0 I 12,720100 
c ASPH. ((M. CON(., TYPE 6 SURFACE l I~ I 
COURSE, r1IXT 0 SIZE 1/2", RECYCLED 3053~ TONS 6162 202,13s\08 763 232,';74 42 81 Q 265,645 80 
3 AGGREGATE, NEW 16431 TONS 8!67 142,526 13 8G6 137,430 04 7p5 127,402 25 
4 ASPHALT CEMENT 9C4t TOl;S 2ooloo 180,800 DO 208b6 188,086 24 22200 200,688 00 
5 PRIM[E CR TACK-COAT 51TUMEN 133bi'J GALS· 1bo 13,168 00 1bo 13'368 00 1bo 13,368 00 
b AGGREGATE FOR SPRINKLE TREATr1ENT 92-,· TONS 47iS1J 44,032 so 100~0 92,700 00 60fJo 55,620 00 
7 PATCH(S, FULL DEPTH 13' SQ. YDS bOlloo 8,0401'00 6010 8,040 00 7on,,o 9,380loo 
c PATCHES, ASPoALT CH:ENT CONCRETE ~ , 
SURFACE 30 TONS 52,50 1,575 DO 70 0 2,100 00 6000 1,800 00 
91SHOULDERS, GRANULAR SURFACING Of 11113 TONS 9i3o 103,350!90 814 97,127162 9l\o 101,128130 
10 SURFACING, GRANULAR, CLASS A I I I : 
CRUScED STONE - ON ROAD 94:) TONS 9i30 8,769[90 8174 8,241182 8· 8 7,996164 111 PAVUENT MARKINGS ' 242~ STAS. 12150 30.262[50 11[oo 26,631 QO 12bo 29.052100 l~ FAE~IC ~EINFORCEf!E~T _ _ 2461 SQ. YDS i1
1
42SJO 3,515147 1150 3,700 50 2kJ
1
0 4.934100 
}.-:; ASPH .. (r..rlc CON{o; 1YPt. 8 WtLG(, 1 I ! 
LEVEL OR STRCTH. COURSE .. RECYCLED 231~ TONS 9j27 21-.441\51 11163 26 .. ~DDl19 1opo 23 ... 1301'00 
141 FIELD LABORATORY I ~ ONLY 4SCO!OG 4,500100 1soobo 1,500100 1ooopo 1,000 00 
15 TRAINEE iiErnEURSEMENT I seq HOURS 180 400[DO !180 400100 [80 400 '100 
I I . ' I 
T01ALI (> • Ci! 0 0 • • • •• I " 0 $767 ... 261!00 I $8YS .. 983183 1 $854.,264 /99 
! I I I MONTGOMERY CtUNTY A·O·C· RESURFA ING PROJECT FR-34-2!22l -2G-69 I " 
fR-71-2!171- 2G-b9 &
1 
lcAS COUNTY Ao(.(. RESU FACING PRqJE T ~ 
FR-71-3!2U- 2G-15 A·E TED I I I rrt 
I i I i ~ 
i 
FOAM &500!6 
6-76 H >5•78 
y 3213 16·337 MILES 
TABULATION OF CONSTRUCTION ANO MATERIAL BIOS 
IOWA DEPARTMENT OF TRANSPORTATION 
LOCATION ON LI S 71 FROM THE MONTGOMERY COUNTY LINE NORTH 
APPROXIMATELY 16·3 MILES 
COUNTY (ASS 
n'PEOFwORK ASPH. CEMENT CON(. RESlRF. 
HENNINGSEN CONSTR· 
INC· 
ROHLIN CONSTR., CO., 
INC. 
PROJECT NO. f R-71- 3( 26) - -2G-15 
DA TE OF LETI1NG JAi\. 2G .. 1':81 
NO ITEM 
llBASE, CLEANING & PREPARATION OF 
2 ASPH· CEM· CON( •• TYPE B SURFACE 
COURSE. MIXT. SIZE 1/2''• RECYCLED 
AGGREGATE. NEW 
4 ASPHALT CEMENT 
o PRIMER OR TACK-COAT BITUMEN 
t AGGREGATE FOR SPRINKLE TREATMENT 
7 PATCHES. FULL DEPTH 
I PATCHES. ASPHALT CEMENT CONCRETE 
SURFACE 
• SHOULDERS, GRANULAR SURFACING OF 
1C SURFACING, GRANULAR, CLASS A 
CRUSHEt STONE - CN ROAD 
11 PAVEMENT MARKINGS 
QUANTITY 
16196 0 
3053~ 
16439/ 
9Q;1 
1336'1 
92~ 
134 
I 
=9 
111131 
le FABRIC REINFORCEMENT 
12 PSPH~ CEM~ CONC·~ TYPE 8 
LEVEL CF STRGTH· COURSE, 
141FIELD LABORATORY 
94 ::J 
242~ 
C467. 
<EDGE, I J 
RECYCLED 231" 
SC ~1I 15 TRAINEE REIMBURSEMENT TOTAL •••• MONTGOMERY Cf LINTY A· .(. FR-71-2117J- 2G-69 & 
1
CAS 
FR-71-31c6l- 26-15 ARE T 
UNIT 
MILES 
TONS 
TO NS 
TONS 
GALS~ 
TONS 
SQ. YDS 
TONS 
TONS 
TONS 
ST AS. 
SQ. YD S 
TO NS 
ONLY 
HOURS 
RES.UHF A 
COUNTY 
ED 
ATLANTIC. IOWA ESTHERVILLE, IOWA 
UNIT PRICE 
2soloo 
91/ s 
6!68 
2121JO 
100 
Sb~ 7 
7Jloo 
I 
1JJIOO 
8179 
1019 
1s\oo 
11E8 i 
1Cl7 5 
1soopo 
180 
·1 
/\MOUNT 
4.240 100 
2971 706 so 
109,812 52 
191,648 00 
13,368 DO 
52,162 29 
9.380 00 
3,0001'00 
97,683 27 
9,609117 
36.315 ·100 
4.637 96 
24,864175 
1,500100 
400 DO 
$856.327146 
UNIT PRICE 
700~0· 
9 8 
b 9 
208fl6 
1\::2 
~ci~Pg 
100_,0 
9, 6 
9bo 
11bJ 
312 s 
13,25 
1soobo 
·ea 
ING PR!OJECTS FR-34-21q2J·i-2G-69 
A.(.(4 RESUtFACING PRQJEdT 
I 
AMOUNT 
11,872100 
304.729132 
109,976 91 
188,[86 24 
16.308 96 
82 .. 503 OD 
9,380 00 
3,coo[·oo 
102,906 38 
8,487100 26. b31 00 
8-i.C17 75 
30.6471125 
1.500 oo 
400 00 
$904,445181 
(~'tii:; .~l 
SID ORDER NO. 38 
KOMATZ CONSTR·• INC· 
ST• PETER, MINN· 
UNIT PR!CE 
I 
so olo 
10~1 
7AO 
21opo 
~o 
7ceo 
70~0 
7C~O 
9j7iJ 
91~0 13.0 
3 0 
10!81 
1DDObO 
!eo 
! 
AMOUNT 
8, 480 100 
330. 072 15 4 
129,868 10 
189,840 00 
12,031 20 
64,890 00 
9.380 00 
2.100 loo 
107. 796 10 
9,os2 ieo 
31,473100 
7,401100 
25.003153 
1 ~ooo oo 
400 00 
$928, 788127 
" )> G) 
JT1 
w 
00 
y 
F('.flM 650016 
(;.-78 H 1$476 
TABULATION OF CONSTRUCTION ANO MATERIAL BIOS 
IOWA DEPARTMENT OF TRANSPORTATION 
.3gc_ 16·337 MILES LOCATION ON U S 71 FROM THE MONTGOMERY COUNTY LINE NORTH APPROXIMATELY 16°3 MILES 
COUNTY CASS CESSFORD CONSTR· CO· 
TYPE OF WORK ASPh· CEMENT CON(. FESURF. 
PROJECT NO. FR-71-3(26l--2G-15 LE GRAND, IOWA. 
DATE OF LETTING JAN. 20, 1c:.81 
NO. ITEM QUANTITY UNIT UNIT PRICE AMOUNT UNIT PR!CE 
l BASE, CLEANING & PREPARATION OF I MILES 25G 4,240!00 1~960 OD 
2 ASPH. cm. CON(., TYFE 8 SURFACE 
329.156! 52 COURSE, MIXT. SIZE 112 11 .. REOCLED 3[5~41 TONS 10 78 
3 AGGREGATE, NEW 1643 ~ TONS 669 109.976 91 4 IS PH AL l (Er.ENT 90 TONS 208106 188.086 24 
5 PRIMER OR TACK-COAT EITUMEN 1336 GALS· 125 16. 710 00 
6 AGGREGATE FOR SPRINKLE TREATMENT i:j TONS 101!00 93 ,6 27 00 7 PATCHES, FULL DEPTH SQ. YD S 7~00 9.380 00 8 PATCHES, ASPHALT CEMENT CONCRETE 
SURFACE TONS 5ui00 1,500 00 
9 SHOULDERS, GRANULAR SURFACING CF 1111J TONS 109 101.017 17 10 SURF ACING, GRANULAR, CLASS A 
CRUSHED STONE - ON ROAD 94 TONS 8'98 8 ... 4 68 14 
11 PAVEMENT MARKINGS 2 42. ST AS· 12)10 29.294 10 
12 FABRIC REINFORCEcENT 246J SQ. YD S 2·50 6,,16 7 50 
13 ASPH. CEM 0 CON(., TYPE 8 ~EDGE~ Jao LEVEL OR STRGTH· (CURSE, RECYCLED 2 31::i TO NS 34.232140 
14 FIELD LABORATORY J ONLY 1000100 1,000 00 
15 TRAINEE REIMBURSEMENT 50[ HOURS 180 400 00 
TOTAL . . . . . $933.255198 
MONTGOMERY C 'UNTY A-< .( . RESURFA ING PR OJECT FR-34-2Cq2l -2G-69 
FR-71-2{171- 2G- 69 & CAS COUNTY Ao(o(o RESU FACING PRQJE• T 
FR-71-31261- 2G-15 AF ·E T ED 
I 
(~~\ . ._,, 
BIO ORDER NO. 
AMOUNT UNIT PRICE AMOUNT 
I 
I 
I 
I I 
' 
I 
' 
38 
I 
I 
-0 
)> 
G°) 
.,., 
w 
<.O 
FORM 55-0016 
&-1~ \1 >54?8 
43 ff 12.573 MILES 
.., 
COUNTY MCN TGOMERY 
TABULATION OF CONSTRUCTION AND MATERIAL BIOS 
IOWA DEPARTMENT OF TRANSPORTATION 
LOCATION ON U S 71 FROM THE CASS COUNTY LINE SOUTH APPROX· 
12·6 MILES TO JUST SOUTH Of JCT. U S 34 
TYPE OF WORK ASPH· CEMENT CON(. RE SURF· 
WESTERN-ENGINEERING 
co. ·INC. 
HENNINGSEN CONSTR· 
INC• 
PROJECT NO. f R. - 71- 2 { 1 7 J - - 2 G-6 9 HARLAN, IOWA ATLANTIC, IOWA 
OATEOFLETTING JAN· 20., 1981 
(/;,,~·) ·~l 
BJD ORDER NO. 
ROHLIN CONSTR., (O., 
IN(. 
ESTHERVILLE, IOWA 
NO_ ! \TfM ! QUANTITY UN\T UN!T PRlG€ AMOUNT UNIT PfllC€ AMOUNT UNIT PRICE AMOUNT 
43 
I I I I I 11 BAS[, CLEANING & PREPARATION Of 13151 MILES 15000 1,972 [65 250po 3,287 75 700po I 9,205 170 
2 ASPH. CEM· CON(., TYPE 8 SURFACE I I I I 
COURSE, MlXT· SIZE 1/2", RECYCLED 2172'.j TONS e32 180.785128 9r5 211,857 75 9~8 216,855142 
31 AGGREGATE, NEW 1101"! TONS 867 95,482 71 668 73.566 84 6~9 73,676 97 
4 ASPHALT CEMENT 6etl TONS 2oopo 121,200 00 212po 128,472 00 208P6 126,084 ,36 
5 PRIMER OR TACK-COAT BITUMEN 95781 GALS· 1~0 9,578100 1bQ 9,578 00 1122 11,685116 
6 SHOUL.DERS, GRANULAR SURFACING OF 883~ TONS 1000 85,360 00 9f35 82,616 60 9~2 86,769 52 
7 AGGREGATE FOR SPRINKLE TREATMt:NT 672 TONS 47
1
50 31,920100 5627 37,813 44 89p0 59,808 DO 
8 PATCHES. FULL DEPTH 1 SQ. YDS 6000 600 00 70bo 700 00 70\JI 0 700 loo 
e PATCHES, ASPHALT CEnENT CONCRETE I · b 
SURFACE 20 TONS 52150 1,oso[oo 100 0 2,GQO 00 10000 2,000100 
101 PAVEnENT MARKINGS 172~a STAS· 12iso 21,525100 1spo 2s, 830 00 11bo 18.942 00 
11 SURF ACING, GRANULAR, CLASS A I I I I 
CRUSHED STONE - ON ROAD 57 TONS 10100 S,790 00 1075 6.224 25 9~0 5,500 50 121 FABRIC REINFORCEMENT 10, SQ. YDS 142500 152'47 1r8 c01 16 325 347175 
E ASPH· cm. coNc .. TYPE s WEDGE, I I I 
LEVEL CR STRGTH· COURSE, RECYCLED 27~ TONS 12i32 3,400 32 10!75 2,967 00 13['5 3,657100 
141 TRAINEE REIMBURSEMENT SOQ HOURS i80 400 00 ro 400 00 ~0 400 DO 
TOTAL • • • • • • • • • • .I.. $562,216144 I $585.514 79 I $615,632138 
FR-71-2t17i- 2G-69 & lcAS• couNTY A.c.c. REsu FACING PROJE r I ! 
FR-71-3i2bl- 2G-15 ARE T ED I ' 
t - I 
I I 
I 
FORM 6S-0016 
6-78 H >5'78 
T 1!-313 12.573 MILES 
TABULATION OF CONSTRUCTION ANO MATERIAL BIOS 
IOWA DEPARTMENT OF TRANSPORTATION 
LOCATION ON LI S 71 FROM THE CASS COUNTY LINE SOUTH APPROX. 
12-6 MILES TO JUST SOUTH OF JCT· U Sl34 
COUNTY MONTG0f1ERY GRAVES CONST CO INC 
MELVIN, IOWA & 
MIDWEST PiVING CO 
SIOUX CITY, IOWA 
MANATTS, INC-
rYPEOFwoRK ASPH~ CEMENT cotxc. RESURf. 
PROJECT NO. FR-71-C{17)--2G-69 
OATEOFLETTING JAN· CO-. 1981 
NO ITEM 
l EASE~ CLEANING & PRE~ARATION Cf 
2 ASPH- C[M. CON(., TYPE 8 SURFACE 
(CURSE. MlXT· SlZE 1/2''. RECYCLED 
3 AGGREGATE, NEW 
4 ASPHALT CEME~T 
5 PRIMER OR TACK-COAT ElTUMEN 
b SHOULDERS, GRANULAR SURFACING OF 
7 AGGREGATE FOR SPRJNKLE TREATMENT 
-8 PATCHES, FULL DEPTH 
';-PATCHES. ASPrALT CH:ENT CONCRE1E 
SURF ACE 
·1c PAVErENT MARKINGS 
11 SURFACING, GRANULAR, CLASS A 
CRUSHED STONE - ON ROAD 
12 FABRIC REINFCRCEMENT 
l~ ASPH. CEM. CONCo0 TYP[ 8 
LEVEL CR STRGTH. COURSE, 
14 TRAIN££ Rt:"Ifl8URS(1!£NT 
WEDGE., 
RECYCLE DI 
TOTAL 
QUANTITY 
I 
1 :1151 
2172"1 
11013! 
6 c.i 957~ 
8~~~ 
2q 
1722! 
5791 
I 1q 
21J 
sod 
·I 
NONTGOMEl'Y CfUNTY A0 d°C 0 
FR-71-2117)- 2G-69 & ICAS 
FR-71-3126)- 2G-15 A1E T 
I 
UNIT 
MILES 
TONS 
TONS 
TONS 
GALS c 
TONS 
TONS 
SQ. YDS 
TONS 
ST AS· 
TO NS 
SQ. YDS 
TONS 
HOURS 
RE:SU Rf A 
COUNTY 
(D 
BROOKLYN, IOWA 
UNIT PRICE 
400100 
I 9131 
' 8136 
2J8,106 
100 
4!03 
10D\oo 
60100 
?o!oo 
11100 
~03 
1150 
I 
AMOUNT 
s.260\40 
co2, 2 96 .
1
. 99 
92.068 68 
36 
00 
08 
DO 
DO 
126-.:J84 
9~5 78 
79' 7 89 
67,200 
600 
1,400100 
18.942 00 
s,228
1
137 
160 50 
2.::!Go 1 6 .. 900100 180 lj 00 00 
UN!T PRICE 
7 5ob~o 
10 0 
8 0 
222, 0 
1r.o 
9g5 60 0 
701 0 
60~0 
12100 
9t"10 
2100 
13100 
180 
. --1 · . I •615,9Dcl38 
ING PRIOJECTS FR-34-21221{-2G-69 
A·C·C· RESUfFACING PROJEdT 
AMOUNT 
9.863125 
217, 290 OQ 
88,104 OD 
134,532 00 
9,578 DO 
87~C34 60 
40 .... 320 00 
700!0 
1~ coo 100 
20..,664 OG 
5,,1110D 
214 OD 
3.568100 
400 00 
$618.6~8[85 
,r.,-.;.'i ,~,,, 
8!0 ORDER NO. 43 
CESSFORD CONSTR. CO· 
LE GRAND, IOWA. 
UNIT PRICE I AMOUNT 
j 
' 3,287175 2sopo 
11~2 256.836 ,78 
6 9 73,6 76 97 
206fl6 126.D84 36 
125 11. 9 72 so 
9b6 85,355 76 
101bo 67,872 00 
' 7000 700 DO 
I 
I 1-.000100 5000 Ef 0 20, 836 120 
9S4 I s.s23/66 30J 321 00 
J82 4 ,366132 BO 400 00 
' i $658.233130 ! " I I I I 
' I 
i 
-0 
)> 
G) 
tn 
.,,. 
~ 
T 
FORM 650016 
G-78H IS•78 
TABULATION OF CONSTRUCTION ANO MATERIAL BIOS 
IOWA DEPARTMENT OF TRANSPORTATION 
'L/-3 (!__ 12°573 MILES LOCATION ON U S 71 FROM THE CASS COUNTY LINE SOUTH APPROX· 1c·6 MILES TO JUST SOUTH OF JCT. U S 34 
COUNTY MONTGOMERY KOMATZ CONSTR., INC· 
TYPE OF WORK ASPH. CEMENT CONC· RESURF· 
PROJECT NO. FR-71-21171--26-69 ST. PETER, MINN· 
DA TE OF LETTING JAN. 20. 1981 
NO. !TEM QUANTITY UNIT UNIT ?fllCE A.\\OUNT UNlT PRICE 
1 BASE, CLEANING & PREPARATION OF 1J1s 1 MILES 50 oloo 6.575150 
2 A SPH • ([M • CON(., TYPE 8 SURFACE 10150 COURSE, MIXT. SIZE 1/2"-. RECYCLED C17Cc: TONS 293 .. 3 41 50 
' AGGREGATE, NEW 1101~ TONS 7190 87,002 70 
4 ISPHALT CEMENT 60~ TONS 210!00 127,260 00 
5 PRIMER OR TACK-COAT BITUMEN 9578, GALS· AO 8.620 20 
6 SHOULDERS ... GRANULAR SURFACING OF 883~ TONS 10140 91 .. 894 40 
7 AGGREGATE FOR SPRINKLE TREATMENT 6:~ TONS 7000 47.040100 8 PATCHES, FULL DEPTH SQ. YDS 70100 700 00 'l PATCHES-. ASPHALT CEMENT CONCRETE 
SURF ACE TONS 70!00 1,4 00 00 I doo 10 PAVEMENT MARKINGS 172 2 STAS. 22, 3 86 00 
11 SURFACING, GRANULAR-. CLASS A 57~ 10130 I CRUSHED STONE - ON ROAD TONS 5.963170 
12 FABRIC REINFORCEMENT 101 SQ. YDS 300 321 00 
13 ASPH· CEM· CCNC., TYPE 8 WEDGE, 
LEVEL CR STRGTH· COURSE, RECYCLED 27tj TONS 13150 3,726100 
14 TRAINEE REIMEURSEMENT SO(] HOURS 80 4 oo I oo 
TOTAL OU:T~ ~.J~. . . . ~ ~ . ~ ~ $696,631100 ING PR!OJECT MONTGOMERY C RESURFA FR-34-21221 - 2G- 6 9 
FR-71-2!171- 2G-69 & JCAS COUNTY A.(.(. RESU• FACING PROJE T 
FR-71-31261- 2G-15 A E T ED ' 
I I I ! I 
(~) 
B!D ORDER NO. 
AMOUNT UNIT f'R!CE AMOUNT 
I 
I 
I 
i I I 
I 
I 
43 
I 
I 
" )> G:> 
rrt 
.,,. 
N 
.., 
FORM 6500•6 
6-7$ H 1~418 
TABULATION OF CONSTRUCTION AND MATERIAL BIOS 
IOWA DEPARTMENT OF TRANSPORTATION 
1#/J LOCATION ON U S 34 FROM 0- S MILE WEST Of U S 71 INTERCHANGE 1-893 MILES EASTERLY APPROX· 1·9 MILES 
COUNTY MON TGCi'lERY 
TYPEQFWQAK ASPh• CEM[NT (ONCv R£SURf v 
PROJECT NQ_ FR:-34 -2 ( 22 J - - CG- 6 c, 
OATEOFLETIING JAN. c·o .... 1981 
NO. !TEM 
1 EASE. CLEAhlNG I PREPARATION OF 
2 PATCHES, FULL D[PTH 
3 FABRIC REINFORCEMENT 
4 AGGREGATE. NEW 
5 PATCHES-. ASP~ALT CEMENT CONCRElE 
SURF ACE 
'I AS PH AL 1 CEM£NT 
; ASPH· CEl1· CON(., TYPE E SURFACE 
COURSE, MIXT· SILE 1/2''. RECYCLED 
8J PRIMER OR TACK-COAT BITUMEN 
"I PAVEi1ENT MA-RKTN(,S 
lG SHOULDERS~ GRANULAR SURFACING Cf 
11 CULVERT, JACKED CONCRETE RDWY~ 
PIPE-. C4 IN· DIA~ lCI APRONS-., (0f\/(R£T£~ 2'-l IN• DIAo 
1~ GUARD~ PIPE APRO~~ 24 IN· 
14! fiEMOVAL Of fCRfiED STEEL El Ai; 
GUARDRAIL 
15 GUARDRAIL-. FO~MED STEEL BEAM 
1b GUARDRAIL~ PVSTS, BEAM 
17 EXCAVATION, (LASS l[, ROADbPY & 
80f~RCW 
18 tELINEATORS, SlhGL[ WHITE 
le DELINEATCR~ TRIPLE AMBER 
VERTICAL 
2[108JECT MARKER, TYPE ~ 
21 GUARDRAI~, END ANCHORAGES, EEAM 
BRIDGE, RE-28 
2CI GUARDR_AIL, £i\D ANC!-"O~AGES ... BEAM 
RE .:.3 3 
23IGUARDRAIL, END ANCHORAGES, BEAM 
RE -52 
C4! GUARDRAIL, END ANCHOKAGE.S-. 8EAr! 
R£-S3 
C~! t.GGXEGATL FOF. SFf.1NKLE TREATM£~T 
QUANTITY 
i 
3G5 4 
26 '1 
37~ 
3120! 
10J 
17'j 
b08 ~ 
26 70 
3 9 J! 
129~ 
i 
I 
148 
~ 
! 
562500 
76~500 
112; 
' 935 
i 
~ 
5! ! 
I 
1 
~ 
~ 
4! 
<.:, i~ 
"i 
I 
UNIT 
MILES 
SQ. YD S 
SQ. YDS 
TONS 
TONS 
TONS 
TO NS 
GAL s. 
STAS. 
TONS 
LIN~ fT 
ONLY 
ONLY 
Lil>.!c FT 
Lif~<- FT 
ONLY 
CU o YDS 
ONLY 
ONLY 
I ONLY 
ONLY 
ONLY 
ONLY 
ONLY 
TONS 
WESTERN ENGINEERING 
co. INC·· 
HARLAN...,. IOWA 
UNIT PRICE 
i 
15qoo 
bOpo 
1!42500 
alb 7 
Jso 2ciiloo 
i 
1 "L" ujC: c 
l1JO 
12150 
10[10 
! 1Gsioo 
15JiCJO 
1951!::0 
::bb 
C\168 
s1i:Jc 
i 
1 ;i~~ 
I 
I 
1c:35 
s1bo 
i 
I 
66-~lJO 
I 
331j20 
4cc!oo 
S3JlJo 
47j50 
! 
AMOUNT 
458 10 
16-.140 00 
531 52 
27-.050 40 
5,250100 
34,600 00 
62-.209114 
2.6?0!00 
4,887 '!50 
13,059 30 
I 
1S.540100 
bODIGO 
390 I QQ 
i 
1.72112s 
? ... 381100 
c. 7~~·n.o ~.., .lA- i--
S "b 10 i OO 
121)31 
! 
11oi10 
2ss!oo 
1.,3 76 I! 00 
I 
3 31 ! 00 
I 
l.224!00 
I 
2,120100 
4,27s:oo 
I 
MANATTS, INC. 
BROOKLYN, IOWA 
UN!T PRICE 
750~0 
7000 
2bo 
8f O 
6ogo 
22\ Q 
1~bg 
12~0 
10100 
1S~O 
2 soioo 
2oopo 
4ho 
' 9;50 
5~6: 
17[00 
I 
18!00 
sopo 
675bo 
I 
325po 
40oFo 
520100 
60;DO 
I 
AMOUNT 
2.c9olso 
18.830 00 
<46100 
24 ,960 OD 
6 .. 000100 
38.406100 
66, 0 57100 
2.670 00 
4,692100 
12 "t "130 00 
2.020100 
1 .. 000100 
400100 
2"'25D GO 
7 ... C:43j75 
5.600 !GO 
b,S4S!CJO 
119100 
l08iOO 
250100 
1.350/00 
;;cs loo 
1~28G!JO 
2 .. otoloo 
5...,, 4CO DO 
{~~) 
""!'> . 
8!0 ORDER NO. 44 
CESSFORD CONSTR. co. 
LE GRAND'i IOWA .. 
UNIT ?RICE AMOUNT 
2S01 0 763 !so 
4000 10. 760 00 
2lso 932150 
bb9 20, 872 80 
sobo I s.ooo 100 208r6 3S.994 38 
1266 77,061 42 
1~5 3'337 so 
12~0 4,731 10 
965 12~477 45 
I I 
10S~O 1s.s40 loo 
151 0 604 00 
2oopo 400 00 
' 3~0 1-..856 25 
102s 7"1815 62 
55po 6.160 00 
I 
' 
' bhiJ s .. 610 100 
18~0 12~ 1 50 v 
19!8c 118180 ~ 
ssbo 275100.p. I 
1.460 00 w i 7 3JPO 
I I 35S 100 3S5po 
i 
1'320 loo 44000 
s7 ~ 1 o 2,280 100 
1G1g0 9,090 loo 
I 
... 
FOAM 6500!6 
'3-7<) H !;";•)~ 
TABULATION OF CONSTRUCTION ANO MATERIAL BIOS 
IOWA DEPARTMENT OF TRANSPORTATION 
11-l/- 8 LOCATION ON U S 34 FROM 0 .5 MILE liEST OF U S 71 INTERCHANGE 1.8'i3 MILES EASTERLY APPROX· 1·9 MILES 
COUNTY MONTG011£RY WESTERN ~NGINEERING MANATTS, 
TYPE OF WORK ASPH· CEMENT CONC. RESURF. co. INC· 
PROJECT NO. FR-34-2l22l--2G-65 HARLAN, IOWA BROOKLYN, 
DATE OF LETTING JAN·~ 2_0 ... 1981 
·NO. 
. 
· rfE.M 
. 
.. QUANTITY UNIT UNIT PRICE AMGUNT UNIT PRICE 
.. 
, 
· .. 2~J ],J\20 26 REMOVE & REINSTALL FORMED STEEL . EEAM. GUARDRAi°L . ... . LIN· FT 2. 805 00 10 bo C7 R[MOVAl OF PO}TS .. '. ONLY 3;06 229 50 3 bo 
28 POSTS, REMOVE AND REJNSTALL. 75 ONLY 1bi30 1.222 50 16 OD 
--
REMOVAL OF GUARDR'AIL END .> j nlso c . ANC.HORAGE . . .. ONLY 459 00 
:r: 
30 ASPH. ·cEM· CON(., TYPE 8 WEDGE, ,, I LEVEL CR STRCTH. COURSE. RHY.CLED TONS 19132 1,J04 64 
TOTAL $219,3 43126 OU~T~ ~J.~ · I:G· P~lo~E~T MOr-iTGOMERY C RESURF A FR-34-2t22l -2G-69' 
FR-71-2t17l- 2G-6'i & 1CAS COUNTY A.c.c.IRESU FACING PROJE T 
FR-71-3t26l- 2G-15 A ·E T ED 
' 
I 
I I I I 
INC. 
!OliA 
AMOUNT 
. 
. 
2., 7 50 00 
225 00 
1 .. 200 00 
450 00 
1.040100 
$220.237 25 
(/;,,~; ·~l 
810 ORDER NO. 
CESSFORD CONSTR. CO. 
LE GRAND, IOWA. 
.. 
UNIT PRtCE AMOUNT 
11bo 3,02s 
3130 2 47 
44 
00 
so 
1760 1.320 ,oo 
i 
8200 492 00 
22/so 1,170 00 
$231,199 32 
-0 
)> 
G') 
rn 
..,. 
..,. 
,~. 
rORM 6S-00>6 
Q-l8H 15•78 
TABULATION OF CONSTRUCTION ANO MATERIAL BIOS 
IOWA DEPARTMENT OF TRANSPORTATION 
T 1111 c!_ 1Q893 MILES 
LOCATION ON U S 34 FROM Q. 5 MILE WEST OF U S 71 INTERCHANGE 
EASTERLY APPROX· 1.9 MILES 
COUNTY MONTGOMERY 
TYPEOFwORK ASPH. CEMENT CONC Q RESURf ~ 
PROJECT NO. fR-34-2(22l--2G-b9 
OATEOFLETTING JAi'\. 20., 1981 
NO. ITEM 
1 EASE, CLEANING & PREPARATION OF 
c PATCHES. FULL DEPTH 
= FAERIC REINFORCEMENT 
4 AGGREGATE, NEW 
E FATCHES. ASPHALT CEnENT CONCRETE 
SURF ACE bl ASPHAL 1 CEMENT 
7 ASPH· CEM· CON(., TYPE 8 SURFACE 
COURSE. MIXT· SIZE 112"• RECYCLED 
![PRIMER OR TACK-COAT BITUMEN 
"-
1 PAVEMENT MARKINGS 
lOISHOULDERS, GMANULAR SUKFACING Of 
11 CULVERT. JACKED CONCRETE RDW\. 
PIPE, C4 IN· DIA· 
1 I A~RONS. ~~~CR~TE. 2~ IN. DIA· 
1 CUARD, Pi~l A~RON, ~4 JN. 
l j REiiOVAL Of fCRri[[i STEEL GEAM 
I GUARDRAIL 15 GUARDRAIL, FCR~ED STEEL BEAM 
lb GUARDRAIL, POSTS, BEAM 
l? EXCAVATION~ CLASS 1C, ROADkAY & 
BCkROhl 
1! DELINEATORS, SINGLE WHITE 
19 tELlNEATCR, TRIPLE AMBER 
VERTICAL 
cOI OEJECT MARKER, TYPE _ 
Cl GUARDRAIL, END ANCHORAGES, BEAM 
BfiIDGE. RE-28 
22[ GUARDRAIL. END INC HOR AGES. SEAM 
RE.-33 
23 GUARDRAIL. E~D ANC~CRAGES. BEAM 
RE-52 
24 Gl!ARDRAIL, END ANCHORAGES, BEAM 
RE-53 
C~i A{;GREGATE fOR SPRINKLE TREATf!Et,;T 
QUANTITY 
i 
31os 4 
26 'l 
37~ 
312q 
10~ 
17 ~ 
I 
608~ 
Cb 7d 
]9~ 
129 3 
i 
14~ 
" ~ 
UNIT 
MILES 
SQ. YDS 
SQ. YDS 
TONS 
TO NS 
TONS 
TONS 
GALS· 
STAS. 
TONS 
LIN~ FT 
ONLY 
ONLY 
i Sb~s:ojLIN~ FT! 
?t:9sool LIN., FT 
110\ ONLY 
I 
935 lcu. YDS 
7. ONLY 
' l 
~ I 0 NL y 1 ONLY 
a 
J 
~ 
4i I 
o;q 
! 
ONLY 
ONLY 
ONLY 
ONLY 
TONS 
GRAVES CONST CO INC 
MELVIN-. 'roWA & 
MIDWEST PAVING CO 
SIOUX CITY, IOWA 
UNIT PRICE 
I 
400100 
b'i~g 
8!36 
60100 
20 8f0 6 
I 
1DQ3 1eo 
11100 
903 
13 4100 
165bo 
12o!oo 
i 
3!85 
1ojso 
6411::6 i 
7\JO 
20!00 
' 25!0C 
55100 
800100 
SJCjOO 
i 
SOOiOG 
s62bo 
10 c100 
! I 
AMOUNT 
1,221
1
60 
16,140 00 
559 50 
26,083 20 
6.oooloo 
35,994138 
61,052 '1'61 
2.670100 
4.301 00 
11.675179 
19 .. 832100 
660\00 
240100 
i 
2,165162 
8,006 [25 
7 ... 241(92 
6,s4s!oo 
140 I DO 
1so!DD 
2 7 5 i 00 
' 1,600 I OD 
5 00 ! 00 
I 
1,500[00 
I 
2'12 1-18 100 
9.oootoo 
I 
HENNINGSEN CONSTR. 
I NC .. 
ATLANTIC. IOWA 
UNIT PRICE 
100060 
7obo 
1i88 
6r8 
7500 
212po 
10~5 
1po 
15DO 
I 10[00 
110~0 
160rJO 
2oopo 
' ! 4j05 11eo 
6800 
i 
8!40 
28r0 
30:00 
S2f5J 
83opo 
s2obo 
s2obo 
s9oloo 
56~27 
I 
AMOUNT 
3,Q54 00; 
18.830 oo I 
701 2 4 ' 
20 ... 841 60 
7,500100 
36"676 00 
65.435125 
2,670 00 
S,f.65
1
00 
12.930 00 
16-iC80!00 
640·00 
YOO loo 
2 ,278 12 
8 ... 36'7 50 
7-.616 00 
7-.854 fQ[I 
2 02 i 30 
180 ! 00 
262·50 
1,660[00 
520100 
1 .. 560!00 
2,3bOIGol 
s~D64!30! 
(/:,,'iii:; 
.,,.,,;.l 
BID ORDER NO. 44 
ROHLIN CONSTR·• co .• 
INC· 
ESTHERVILLE. IOWA 
UNIT PR.ICE 
I 
80 opo . 
80po 
325 
6~9 
8000 
208f 6 
12~5 
127 
11'~0 9 2 
110 0 
14 2SO 
18Gpo 
3~0 
9[50 
sopo 
I 
617 s 
17bo 
i 
1.820 
5Dl.;0 
6 7 spa 
32sbo 
I 4Dopo 
s2obo 
8 9[]!] 
I 
1\MOUNT 
2,443 20 
21,520 oo 
1.212 25 
20,872 80 
8,000100 
3S. 994 38 
78,217 95 
3,390 90 
4.301 00 
12.697 26 
16,280 100 
570 loo 360 OD 
1<ib87 iso 
7.243 [75 
s,600100 
6 'i~~i6~! 
108100 
250 loo 
1,350 .DO 
325 [DO 
1,200 [00 
21;080 !DD 
8,010100 
T 
FORM 6~16 
$-16 H 1SH6 
TABULATION OF CONSTRUCTION ANO MATERIAL BIDS 
IOWA OEPARTMENT OF TRANSPORTATION 
LOCATION ON U S 34 FROM Q.S r;ILE WEST Of U S 71 INTERCHANGE 
!~ .... \ ·~"' /µf ;J 1·8"3 MILLS EASTERLY APPROX· 1-9 MILES 810 ORDER NO. 44 
COUNTY 1HNTGCMERY GRAVES CONST CO INC HENNINGSEN CONSTR. ROHLIN CONSTR-, co., 
TYPEOF\liORK ASPh· CEMENT CONC~ RES.URF· MELVIN~ 'rou.A & INCQ INC~ 
PROJECTNO. FR-34-2122J--2G-69 MIDWEST PAVING CO ATLANTIC, I01'A ESTHERVILLE, IOWA 
OATEOFLETT!NG J.fJ.N. 20, 1981 SIOUX CliY"C IOWA 
NO. HEM QUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT UNIT PRICE AMOUNT 
I I I ~ I 26 REMOVE & REINSTALL FORMED STEEL I 
BEAM GUARDRAIL 27~ LIN· FT 9104 2.486 00 91SO 2,612 SO 10 0 2,7SO 00 
27 REMOVAL OF POSTS 7 ONLY 7!44 SS8 00 7kl0 S8S 00 3 0 225 00 
2e POSTS. REMOVE ANr REINSTALL 7~ ONLY 34123 2,567 2S 3S'1·so 2.662 so 161Jo 1,200 00 2~ REMOVAL OF GUARDRAIL END I I ' I 
ANCHCRAGE 8 ONLY 12500 7SO 00 13000 780 o~ 7sbo 450 00 
30 ASPH - cm- co Ne., TYPE B u·EDGE, I I , I 
LEVEL C·li STRGTH· COURSE, RECYCLED 521 TONS 2SIGO 1.300100 12175 663 DO 16PO 832 00 
TOTAL •••• 
1 
. . .• 
1
. . 7233.463
1
12 $237.070 81 I $24S,601 24 
MONTGOMERY c uNTY A.c:j.c. RESURFA ING PR!OJECT FR-34-21;;21 -2G-69 I 
fR-71-21171- 2G-b9 & ~AS COUNTY A.c.c. RESU FACING PROJE T 
FR-71-31261- 2G-1S Ay 1 ED I 
I I 
I I I I 
I , ' I I I 
i " )> 
G> ,.,, 
I d; 
r 
1 
I 
i I I '1 I ! i ! 
. 
~: 
~ORM SS.0016 
S-76" 15~78 
LflfE 1.8';3 MILES 
TABULATION OF CONSTRUCTION ANO MATERIAL BIOS 
IOWA DEPARTMENT OF TRANSPORTATION 
LOCATION ONUS 34 FROM Q.5 r1ILE WEST OF U S 71 INTERCHANGE 
EASTERLY APPROX· 1.9 MILES 
COUNTY MONTG011ERY KOMATZ CONSTR., INC· 
TYPE OF WORK ASPr.. CEMENT CONC· RESURF· 
PROJECT NO. FR-34-2{221--2G-b9 ST. PETER, MINN· 
DA TE OF LETI!NG JAN. i'G, 1'181 
NO. ITEM QUANTITY UNIT UNIT PRICE Al./QUNT UNIT ?R!CE 
l 5A SE, CLEANING & PREPARATION OF ,054 MILES 500~0 1~ 527 DO 
c PATCHES, FLLL DEPTH 26' SQ. YDS 70 0 18,830 00 
' FABRIC REINFORCEMENT 37- SQ. YDS 300 1, 119 00 
4 AGGREGATE, NEW '::~ TONS 7'90 24 ... 6 48 00 .S PATCHES..., ASPHALT CEMENT CONCRETE 70100 SURFACE TONS 7 ... 000 00 
b ASPHALl CEMENT 17" TONS 21JOO 36.330 DO 
-; ASPH G CEM· CO NC~ ~ TYPE 8 SURFACE 
COURSE, MIXT. SI1E 1/Cn.., liECYCLED 
'"'l TONS 1 i40 93 ... 7 39 80 e PRIMER OR TACK-COAT BITUnEN <'67 GALS· RO 2,403 00 c PAVEMENT MARKINGS 39 STAS, 1~00 5, 083 00 10 SHOULDERS, GRANULAR SURFACING OF 1::~ TONS 10,40 13, 4 47 20 11 CULVERT, JACKED CONCRETE RD~Y· I PIPE, C 4 IN· DIA. LIN, FT 10900 14,800100 
12 APRONS, CONCRETE, 24 IN, DIA, , ONLY 250100 1 ... 000 OD 13 GUARD, PIPE APRON, 24 JN, ONLY SOOiOD 1,000 00 
l 4 REMOVAL OF FORMED STEEL BEAM Jso ' GUAR DR '1 L 56~500 LIN· FT 1,968[75 
15 GUARDRAIL, FORMED STEEL BEAM r~f 00 LIN~ FT 11100 8,387 50 1b GLARDRAI L, POSTS .. BEAM ONLY 6900 6-.: 720 00 
l( EXCAVATION, CLASS lG ... ROAD!i..AY &_ 
BORR CU! 93 ' CU. Y DS sloo 4 .. 675 00 
18 DELINEATORS, SINGLE WHITE 
' 
ONLY 2oloo 140 00 
1'1 DELH,[.ATO,, TRIPLE AMBER 
VERTICAL ; ONLY 2~00 ~~;I~~ CG OEJECT MARKER, TYPE 3 ONLY bJiJO 
c·1 GUARDRAIL~ [ND ANCHORAGES, BEAM 700\00 
I 
BRIDGE, RE-28 
' 
ONLY 1,400 OD 
22 GUARDRAIL, END ANCHORAGES, BEAM 
RE-33 ONLY 35ojoo 350 00 
c: .: GUARDRAIL, END ANCHOliAGES, BEAM ' 
RE-52 : ONLY 45 doo 1, 350 00 
24 GUARDRAIL~ END ANCHORAGES, BE AM I 
2,400Joo 
I 
RE·· 53 . ONLY 6JObo I 
- ' A&GREGATE FOR SPRJNKLE TREATME~T 91 TONS 7cJoo 6 ... 3DDIDO I 
,_ 
: I 
AMOUNT 
I 
I 
I 
(f:r,'ifi;, ,~.,, 
8!0 ORDER NO. 
UNIT PRICE AMOUNT 
I 
' I 
I 
I 
I 
I 
' 
44 
I 
I 
I 
I 
-0 
)> 
(i) 
fTI 
.,,, 
--J 
; 
T 
FORM 6500>6 
6'-78" ·~•15 
TABULATION OF CONSTRUCTION ANO MATERIAL BIOS 
IOWA DEPARTMENT OF TRANSPORTATION 
L/-Lj F LOCATION ONUS 34 FROr1 Q.S ULE lcEST OF U S 71 INTERCHANGE 1·89] MILES EASTERLY APPROX. 1·9 MILES 
COUNTY M(I\ 1GCMERY KOMATZ (ONSTR., INC. 
TYPE OF WORK ASPH • CEMENT CON(~ RESURf. 
PROJECT NO. FR-34-2C22l--2G-h9 ST. PETER, MHiN• 
DA TE OF LETilNG JAN. 2C, 1981 
NO. ITEM OUANT!TY UN!T UNIT PRICE AMOUNT UNIT PRICE 
26 REMOVE & REINSTALL FORMED STEEL I I 
SEAM GUARDRAIL . 2~~ LIN. FT 12 JO 3,3 00 00 C? REMO VAL OF POSTS ONLY 400 3~0 00 
ce POSTS, REMOVE AND REINSTALL 
71 
ONLY 18 00 1. 3 50 00 
'" REMOVAL OF GUARIRAIL END c. 
ANCHORAGE 0 NL Y 'io
1
ao 540 00 
3G ASPH· CEM· CCNC. "l TYPE B lcED GE, 
LEVEL CR STRGTH. COURSE, RECYCLED sci TONS 154 0 800 80 
TOT AL . 
·I · . . $261.335 OS 
MONTGOMERY C UNTY A.d.c. RE SURF A ING PR~JECT FR-3Y·21q21 -2G-69 
FR-71·2<111- 2G-69 & jos COUNTY A·C·C· RESU FACING PROJE T 
FR-71-31261- 2G-15 Ai\( T ED 
I 
I 
I 
I 
I I 
I 
I 
I 
I 
I 
I 
AMOUNT 
,;r,--.. [V<S>~) ·'?.~· 
BID ORDER NO. 
UNIT PRICE AMOUNT 
44 
-0 
)> 
G) 
rrl 
.,,, 
00 
PAGE 49 
Appendix F 
PAGE 50 
APPENDIX 
Engineering Fabric 
Project FR-71-2(17)--2G-69 
Station to Station Station to Station 
488+65 to 488+95 532+37 to 532+70 
490+78 to 490+98 543+85 to 544+25 
517+50 to 518+22 544+71 to 545+00 
518+00 to 518+36 544+46 to 545+06 
227+7 to 528+20 553+69 to 554+19 
Project FR-71-3(26)--2G-15 
Left Lane 
Station to Station Station to Station 
739+52 to 740+09 805+45 to 805+88 
741+00 to 748+10 812+73 to 812+97 
750+20 to 750+62 829+58 to 830+36 
759+18 to' 760+80 832+73 to 833+00 
762+00 to 765+85 834+35 to 836+77 
767+22 to 768+00 840+39 to 841+34 
768+55 to 768+75 860+"1J7 to 860+97 
770+85 to 781+80 866+65 to 867+25 
783+00 to 783+25 869+90 to 870+11 
785+15 to 785+60 871+23 to 871+68 
803+07 to 803+57 874+20 to 877+37 
804+64 to 805+00 879+08 to 880+05 
Right Lane 
885+98 to 886+17 829+61 to 830+33 
885+27 to 885+51 826+22 to 826+39 
882+20 to 882+02 825+35 to 825+50 
877+13 to 877+31 802+00 to 802+20 
874+38 to 876+32 785+15 to 785+60 
872+50 to 872+77 784+00 to 784+25 
871+65 to 871+80 783+35 to 783+60 
866+03 to 866+20 778+74 to 782+42 
855+63 to 860+29 759+18 to 765+50 
850+54 to 854+44 753+74 to 753+94 
846+80 to 847+76 752+60 to 752+84 
840+48 to 841+76 749+06 to 749+34 
834+55 to 835+33 750+23 to 750+53 
831+50 to 831+11 
PAGE 51 
Appendix G 
\ 
Form 000020 
2·75 H-15078 PAGE 52 
IOWA DEPARTMENT OF TRANSPORTATION 
ro Office Construction Department Date December 14, 1981 
Attention 
From 
Office 
1Subject 
Don Jordison 
John Tebrinke 
for W. G. Burgan 
Red Oak Construction 
Asphalt Concrete Pavement Recycling 
Fuel Consumption. 
Ref. No. 
FR-71-3(26)--2G-15 
Cass Co. 
FR-71-2(17)--2G-69 
FR-34-2(22)--2G-69 
Montgomery County 
ASph. Cone. Resurfacing 
Find listed below the summaries of energy consumption for projects 
FR-71-3(26)--2G-15, FR-71-2(17)--2G-69 and FR-34-2(22)--2G-69. 
Gallons of fuel used is shown in equivalent gallons of gasoline 
at 125,000 BTU./gallon. 
No. 2 diesel was used in the plant generator, secondary dryer and 
trucks that hauled the hot mix, new aggregate and hydrated lime. 
No. 5 fuel oil was used in the primary dryer. 
The secondary dryer was used on eleven days and production was increased 
approximately 45 tons per hour when it was in operation. 
Moisture content of the salvaged asphaltic concrete prior to induction 
into the secondary dryer was 4.6% to 6.2% as determined from samples 
run by the District Materials lab. Moisture content of the salvaged 
material sampled at the outlet end of the secondary dryer was approxi-
mately 2.5%. 
For comparison, the moisture content was 2.1% in the asphaltic concrete 
that was milled on I-80 from Stuart to Greenfield this past season. 
Moisture content of the new aggregate was approximately 2.5% in the 
coarse aggregate and 7.0% in the fine aggregate. 
SUMMARY OF ENERGY CONSUMPTION - Project FR-71-3(26)--2G-15: 
Tons mix used on road: 
Surface course = 28,848.42 tons 
Strengthening course = 2,406.32 tons 
Full depth patches = 219.54 tons 
Surface patch = 8.13 tons 
Total tons used = 31,482.41 
Equivalent gallons 
Plant generator 
Primary dryer 
Secondary dryer 
Hot mis haul 
New aggregate haul 
Hydrated lime haul 
of gasoline used: 
= 2,582.1 gals. 
= 72,323.9 gals. 
= 982.8 gals. 
= 7,276.5 gals. 
= 3,699.0 gals 
= 2,018.0 gals 
page 1 
(continued next page) 
Don Jordison 
Page 2 
PAGE 53 
December 14, 1981 
Equivalent gallons of gasoline per ton of mix used: 
Plant generator 
Primary dryer 
Secondary dryer 
Hot mix haul 
New aggregate haul 
Hydrated lime haul 
Total gals/ton 
= 2582.1 
31482.41 
= 72323.9 
31482.41 
= 982.8 
31482.41 
= 7276.5 
31482.41 
= 3699.0 
31482.41 
= 2018.0 
31482.41 
= 0.082 
= 2.297 
= 0.031 
= 0.231 
= 0.117 
= 0.064 
= 2.822 
SUMMARY OF ENERGY CONSUMPTION - Project Fr-34-2(22)--2G-69 
Tons of mix used on road: 
Surface course = 6105.00 
Eeveling course = 61.83 
Full depth patch = 223.09 
Surface patch = 1.00 
Total tons used = 6390.92 
Equivalent gallons 
Plant generator 
Primary dryer 
Secondary dryer 
Hot mix haul 
New aggregate haul 
Hydrated lime haul 
Equivalent gallons 
Pl ant genera tor 
Primary dryer 
Secondary dryer 
Hot mix haul 
New aggregate haul 
Hydrated lime haul 
Total gals per ton 
of gasoline used: 
= 655.1 gals 
= 14790.3 gals 
= 827.9 gals 
= 3732.7 gals 
= 751.0 gals 
= 404.0 gals 
of gasoline used 
= 655.1 
6390. 92 = 
= 14790.3 
= 6390.92 
= 827.9 
6390.92 = 
= 3732.7 
= 6390.92 
= 751. 0 
6390.92 = 
= 404.0 
6390.92 = 
= 
per ton of mix: 
0.102 
2.314 
0.130 
0.584 
0 .118 
0.063 
3.311 
{continued next page) 
Don Jordison 
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December 14, 1981 
SUMMARY OF ENERGY CONSUMPTION - Project FR-71-2(17)--2G-69 
Ton of mix used 
Surface course 
Leveling course 
Surface patch 
Total tons used 
on road: 
Equivalent gallons 
Plant generator 
Primary dryer 
Secondary dryer 
Hot mix haul 
New aggregate haul 
Hydrated. lime haul 
= 22181. 32 
= 301.93 
= 4.00 
= 22487.25 
tons 
tons 
tons 
of gasoline used: 
= 1523.6 gals. 
= 45487.3 gals. 
= 12923.2 gals. 
= 7176.5 gals. 
= 2642.0 gals. 
= 1346.0 gals. 
Equivalent gallons of gasoline per ton of mix used: 
Plant generator 
Primary dryer 
Secondary dryer 
Hot mix haul 
New aggregate haul 
Hydrated lime haul 
Total gals. per ton 
~JGB :JDT: jg 
= 1523.6 
22487.25 
= 45487.3 
22487.25 
= 12923.2 
22487.25 
= 7176.5 
22487.25 
= 2642.0 
22487.25 
= 1346.0 
22487.25 
= 0.068 
= 2.023 
= 0. 575 
= 0.319 
= 0.117 
= 0.060 
= 3.162 
cc: J. Lane, Dist. Materials Engr., D.O.T., Atlantic 
RC file 
